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Descripti n 

BACKGROUND OF THE INVENTION 
Field Of Thft Invcntinn 



[0001] The present invention relates to a process for producing an ink jet head for discharging ink which is used in an 
ink jet pr.rrt.ng system. More particularly, the present invention relates to a process which enable Z ^Ztor^ 

t^TJT^l^ no deformation for an ink jet head and t0 attain the ^m^^^^^M 

head at a high y,eld by way of a process for producing an ink jet head which includes the steps of formin , aphotosen 
srtive res.n layer capable of contributing to the formation of an ink pathway on a substrate fbran \rifi!£!l Xno a 

STiT" T 0 " ^ P hotosensi « ve «*• ^er, and removing a predetermined ink pathwa/fomSm SSi 
said photosensitive resin layer by way of elution to form an ink pathway. P 



Related Background Art 



[0002] There are known a number of ink jet heads used in an ink jet printing system (or a liquid jet recordinc svstemi 
for performs printing. These Inkjet heads are usually provided with a discharging oufleUwhfch SSSZSSi 
o^ZlT 66 8n """S for f char 9 in 9 P rirtin 9 ■»* W ink pathway "communicated wit JlSSSJl 
SSL 9 a J ! r9V 9enerat,n 9 e,ement for generating energy utilized for discharging said ink *™rg.ng 
[0003] As for the production of such ink jet head, there is known a process wherein fine grooves for the formation Of 
ink pathways are formed at a given plate made of glass, metal or the like by way of cutting Jo^fng oTe^ina 
vid^sdw^h^ri'^trh P ate having the thus formed fine grooves is joined with a substrate for an in^eH^^JTwWch fepro^ 
UTl? I?'" 9 , e " er9y " 96neratin9 e,emente to form ink P athwa V s How ever. as for this process for me pSfoc- 

SiTS^S r ' I' 6 SUCH Pr0b,6mS 38 Wi " hS d6SCribed in the followin 9- ™* is in *e cL^ESSi 
formation of said f.ne grooves by way of the cutting processing, problems entail in that it is diff cult for each of thefine 

aNo^^J^ ^»vf smooth inner wall face, a crack or/and breakage are liable to occur at the^late^andthe^efore aclesrir- 
abte yield cannot be attained. In the case where the formation of said fine grooves by way of the eWr^rnJ^ 
problems entart ,n that it is difficult to attain a uniformly etched state for all the fine grooves obSneTaS the prSS 
a StS ZS 8 cornplicated resulting in an increase in the production cost itE 
a tendency for ink jet heads produced according to the above process for the production of an Inkjet head to be varied 
in printing characteristics and therefore, the above process for the production of an ink jeThSTs dSt to S 
mass-produce a desirable ink jet head having ink pathways having a uniform pattern at a n!gh S ,n S ton asW 
the above process for the production of an ink jet head, there is also a problem in that upon SSiS^SS^Si 

4°!S \^^^T^f Pr °^ lemS in th6 fore90in9 prOCesS for the P roduction <* an inkjet head. U.S. Pat. No 
Jh?t isTn 2k S"? 38 d0Cume ^. 1 > discloses a P roc ^ *e production of a liquid jet recording heaS 
atino eiiS 3IJ2J ?S* T' 868 3 for 80 ink ' et head is P'°*°ed with energy gener- 

an ink r h T a H IE? - «™"> n -J°™ n 9 * *V composed of a photosensitive resin material on the substrate for 
an ink et head, forming grooves for the formation of ink pathways at the dry film by way of photolithography join no a 

£t r 9 J? Z!~ ,ike to * e substrate an inkjet head which «» the SSXl 

^^^^^^^ a " "* " the J— ** ^0 fo?m discharging 8 oS£ 

!°°° 5J , ^ P™ 0688 for the production of an Inkjet head described in document 1 has advantages in that as the 
grooves tor the formation of ink pathways are formed by way of photolithography, the grooves can S P reSsXom2 

8 ^ a ? d * e . J ° ini " 9 * the SUbStrate for an "** head to ^e taPPteto^beeLlyeor^SSS^nSS 
aJJhe «Z ' P08i l 0nin9 f 16 t "° m6mberS *~ the groove8 for theformation of ink pj£££ ££££££ 
fi 95 L 9e T erat,n9 e,amente - beari "9 strafe for an ink jet head prior to joining^ substrate to Setae mlate 

as wril be described in the following. That is. (1) in the step of joining the substrate for an ink jet head to thetoortfte 
JS2SrS»" TT 9e : in ^ PathWayS formed ' Wherein *— is a tendency for the £5^£S2£S5 
<E^£22Z£Z "^fUZ the joined body in otfer toform the discharging ouSets. SS 
S d^riS'^ "V^ ink Wherein resu,tin 9 "*» head is to suffer from 

2Std2^2rt^J^ k Perf0rmi ? 9 Pnntin9: and (3) Since * 6 ink Pathway-forming portions of the 

a^^ ed^T ateTC 0 r9 ' n9 ^ ^ ^ ^ to ^ 
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[0006] Consequently, the process for the production of an ink jet head described in document 1 is also not suitable 
for the mass-production of a high quality ink jet head at a high yield. 

[0007] In order to eliminate these problems, U.S. Pat. No. 4,657,631 (hereinafter referred to as document 2) discloses 
a process for the production of an ink jet head which comprises providing a substrate for an ink jet head which is pro- 

s vided with energy generating elements disposed thereon, forming a resin pattern (that is, a resin solid layer) composed 
of a solubilizable resin at a predetermined ink pathway-forming portion on the substrate for an ink jet head, forming a 
coating resin layer composed of epoxy resin or the like so as to cover the resin solid layer on the substrate for an ink jet 
head, hardening the coating resin layer, and removing the resin solid layer by eluting it to form ink pathways, whereby 
obtaining an ink jet head. In addition, U.S. Pat. No. 5,331 ,344 (hereinafter referred to as document 3) discloses a proc- 

10 ess for the production of an ink jet head which comprises providing a substrate for an ink jet head which is provided with 
energy generating elements disposed thereon, forming a two-layered photosensitive layer comprising a first photosen- 
sitive layer and a second photosensitive layer on the substrate for an ink jet head, forming a latent image pattern for the 
formation of ink pathways at the first photosensitive layer while forming a latent image pattern for the formation of dis- 
charging outlets at the second photosensitive layer, and developing these two latent image patterns at the same time. 

is whereby obtaining an ink jet head. Further, U.S. Pat. No 5,458,254 (hereinafter referred to as document 4) discloses a 
process for the production of an ink jet head based on the process described in document 2 wherein an ionizing radia- 
tion decomposable photosensitive resin is used as the constituent resin of the resin pattern (the resin solid layer) in the 
process described in document 2. 

[0008] In any of the processes described in documents 2 to 4, a solubilizable resin layer is disposed at a predeter- 

20 mined ink pathway-forming portion on the substrate for an ink jet head and a coating resin layer is disposed on the sol- 
ubilizable resin layer while maintaining the resin layer as it is, and the resin layer is removed by way of elution, wherein 
desired ink pathways can be precisely formed without being deformed and without the incorporation of an adhesive into 
the ink pathways which is occurred in the case of the process for the production of an ink jet head described in docu- 
ment 1 . Further, in the case where an end portion of the substrate for an ink jet head which is provided with the coating 

25 resin layer thereon should be mechanically cut as in the process described in document 1 , since the solubilizable resin 
is charged in the ink pathway-forming portion, a swarf caused upon the cutting operation is prevented from getting into 
the resulting ink pathways and the resulting discharging outlets are prevented from suffering from a breakage. 
[0009] In documents 2 to 4, as the solubilizable resin, there is used a positive type resist in view of easiness for 
removal. The positive type resist is capable of forming a desired pattern by virtue of a difference between the solution 

30 velocity of an exposed portion and that of a non-exposed portion. In any of the processes described in documents 2 to 
4, the ink pathway-forming portion is subjected to exposure and thereafter, it is removed by way of elution. 
[001 0] In any of the processes described in documents 2 to 4, the formation of the coating resin layer on the ink path- 
way-forming portion is conducted by way of so-called solvent-coating process. The solvent-coating process is con- 
ducted in a manner of dissolving a resin, which is to be applied onto an object, in a given solvent and applying the 

35 resultant liquid onto the object. The solvent-coating process is typically represented by spin coating process. The spin 
coating process has an advantage in that a film having a uniform thickness can be relatively easily formed. 
[001 1 ] Now, particularly in the process for the production of an ink jet head of a so-called side shooter type which has 
a discharging outlet above an electrothermal converting body as an energy generating element capable of generating 
energy utilized for discharging ink, said discharging outlet is formed at the coating resin layer and therefore, the thick- 

40 ness of the coating resin layer is an important factor of deciding the distance between the electrothermal converting 
body and the discharging outlet which governs the ink discharging characteristics of the ink jet head. In view of this, the 
formation of the coating resin layer in the production of a side shooter type ink jet head is usually conducted by the spin 
coating process. 

[0012] In the case of forming the coating resin layer by the solvent-coating process, as the solubilizable resin layer 
45 comprised of the positive type resist which corresponds the ink pathway-forming portion is previously disposed as 
above described, it is important to have a careful attention for the solvent to be used. Particularly when as the solvent 
used in the solvent-coating process, a solvent having a excessively strong dissolving power is used, there is a tendency 
in that the exposed portion of the solubilizable positive type resist is dissolved while the non-exposed portion thereof 
being partly dissolved, wherein the resulting ink pathways are liable to be accompanied with a deformation. 
so [001 3] By the way, in order to form a film having on a substrate for an ink jet head at a uniform thickness by the solvent- 
coating process (that is, the spin coating process), it is necessary to properly adjust the evaporation rate and viscosity 
of a solvent used. As the film thus formed in the ink jet head field, it is usually made to have a thickness which is thicker 
than that of a film formed in the semiconductor device field. Therefore, in order to form such thick film at a uniform thick- 
ness in the ink jet head field, related film-forming conditions are necessary to be more severely controlled in comparison 
55 with the case of forming the film in the semiconductor device field. 

[0014] As the thickness of the coating resin film governs the discharging characteristics of the resulting ink jet head 
as above described, the adjustment of the evaporation rate and viscosity of the solvent used eventually affects to the 
yield of an ink jet head obtained. Particularly the use of a solvent having a low evaporation rate can easily attain the 
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formation of a film at a uniform thickness. However, solvents having a low evaporation rate are mostly strong in dissolv- 
ing power. In the foregoing conventional processes for the production of an ink jet head, when a solvent having a strong 
dissotong power is used upon the application of a gh,en resin for the forrmtion of the coating resin layer, a deLrnation 
1 . f - feSU tm9 ' nk pathwa y s ' ^suiting in reducing the yield of an ink jet head obtained. This situation 
makes it difficult to attain an improvement in the productivity of an ink jet head. 

[0015] Consequently in accordance with any of the conventional processes for the production of an Inkjet head which 
includes the steps of forming a photosensitive resin layer contributing to the formation of an ink pathway on a substrate 
for an ink jet head, forming a coating resin layer on the photosensitive resin layer, and removing a predetermined ink 
E a !T ay ^ rm ' u 9 P °L ton * th6 P* 0 " 089 *** resin 'aver by way of edition to form an ink pathway, there is a problem in 
that it is difficult to efficiently form a precise ink pathway with no deformation for an ink jet head and to attain the mass- 
production of a high quality ink jet head at an improved yield. 

SUMMARY OF THE INVENTION 

[0016] The present inventors conducted extensive studies through experiments in order to solve the foregoing prob- 
ems in the prior art and in order to attain a process which enables to effectively form an ink pathway with no deforma- 
tion even when a solvent having a strong dissolving power is used upon forming the coating resin layer by way of the 
coating process and to mass-produce a high quality ink jet head at an improved yield 

[0017] As a result, there was obtained the following finding. That is. when a photosensitive layer composed of an ion- 
izmg rad.at.or .decomposable photosensitive resin containing a crosslinkable structural unit is formed at a predeter- 
mined ink pathway-forming portion on a substrate for an Inkjet head, the photosensitive layer is crosslinked, a coating 
resin layer is formed on the crosslinked photosensitive layer, and ionizing radiation is irradiated to a predetermined por- 
tion of the crosslinked photosensitive layer which contributes to the formation of an ink pathway through the coating 

Til a ' mS C8n b6 effeCtiV6ly attained as desired P re sent invention has been accomplished based 

on tms Tinaing. 

2^7* ^ Present invention is to provide a process which enables to efficiently produce a high quality 

ink jet head having a highly precise ink pathway at a high yield. 

?• .^ 10 ?! r ° bjeCt * ^ preSent inven tion is to provide a process which enables to efficiently produce a high qual- 
SiSS 3 9 y PMC S? ink Pathway " Hh no defo rmation at a high yield even when the coating resin layer 
is formed by the coating process while using a solvent having a strong dissolving power. 

J,??! 1 • f f? e ^° l b J eCt 01 the present inventio n is to provide a process which enables to efficiently produce a high 
quality ink jet head having a highly precise ink pathway at a high yield without a substantial limitation for the resin by 

coating pTo^s? 9 reS ' n " COn8titUted 9x1 also for 4,16 solvent used u P° n tomin 9 »» coating resin layer by the 

?2? • i St iu ,Ur ! h ! r ° bieCt ? f the present invention is to provide a process which enables to efficiently produce a high 
2 f Sfcoating rSi Aay^ * Precise ink pathway at a high yield while easily attaining uniformity for the thickness 

BRIEF DESCRIPTION OF THF DRAWINGS 
[0022] 

FIGs. 1 to 9 are schematic views for explaining production steps of a first embodiment of a process for the produc- 
tion of an ink jet head according to the present invention. 

FIGs. 10 to 17 are schematic views for explaining production steps of a second embodiment of a process, for the 
production of an ink jet head according to the present invention. 

plesent iwention" 13410 ** ******* a Step 01 formin9 a dischar 9ing outlet by way of photolithography in the 

FIGs. 19 to 25 are schematic views for explaining production steps of producing an ink jet head in Examples 1 to 4 
belonging to the first embodiment of the present invention, which will be later described. 

FIGs. 26 to 31 are schematic views for explaining production steps of producing an ink jet head in Examples 5 and 
6 belonging to the second embodiment of the present invention, which will be later described 
FIG. 32 is a schematic diagram illustrating an ink jet apparatus in which an ink jet head obtained according to the 
present invention can be used. 

DESCRIPTION OF THE INVF NTION AND PREFERRED EMBODIMENTS 

[0023] The present invention attains the above objects. That is. the present invention is to provide an improved proc- 
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ess which enables to effectively and efficiently produce a high quality ink jet head without the foregoing problems found 
in the prior art. 

[0024] Particularly, the present invention lies in a process for producing an ink jet head including an ink pathway com- 
municated with a discharging outlet and an energy generating element for generating energy utilized for discharging ink 

5 from said discharging outlet, said process comprising the steps of : (i) providing a substrate for an ink jet head which is 
provided with said energy generating element thereon, (ii) forming a photosensitive resin layer comprised of an ionizing 
radiation decomposable photosensitive resin containing a crosslikable structural unit on said substrate so as to cover 
said energy generating element disposed on said substrate, (iii) subjecting said photosensitive resin layer to crosslink- 
ing treatment to convert said photosensitive resin layer into a crosslinked photosensitive resin layer, (iv) forming a coat- 

10 ing resin layer on said crosslinked photosensitive resin layer, (v) hardening said coating resin layer, (vi) irradiating 
ionizing radiation to said crosslinked photosensitive resin layer through said hardened coating resin layer to decompose 
and solubilize said crosslinked photosensitive resin layer so as to contribute to the formation of said ink pathway, and 
(vi) eluting said crosslinked photosensitive resin layer irradiated with said ionizing radiation to thereby form said ink 
pathway communicated with the discharging outlet. 

15 [0025] According to the process of the present invention, upon forming the coating resin layer, the photosensitive resin 
layer contributing to the formation of an ink pathway is in an insolubilized state and therefore, even if a solvent having a 
strong dissolving power is used in the coating process of forming the coating resin layer, the coating resin layer is effi- 
ciently formed while attaining a desired uniformity for the thickness of the coating resin layer, wherein a precise ink path- 
way with no deformation can be effectively formed, resulting in producing a high quality ink jet head at a high yield. The 

20 process of the prevent invention has further pronounced advantages in that there is no substantial limitation for the sol- 
vent used upon the formation of the coating resin layer by way of the coating process and this situation makes it possible 
to use resins, which could not have been used for the formation of the coating resin layer by way of the coating process 
in the prior art, for the formation of the coating resin layer. 

[0026] The process for the production of an ink jet head according to the present invention will be described in more 
25 detail in the following. 

[0027] Particularly, the process for the production of an ink jet head according to the present invention includes a first 

embodiment and a second embodiment which will be described below. 

[0028] In the following, description will be made of each of the two embodiments. 

30 First Embodiment 

[0029] The first embodiment is directed to a process for the production of an ink jet head including an ink pathway 
communicated with a discharging outlet and an energy generating element for generating energy utilized for discharg- 
ing ink from said discharging outlet, said process comprising the steps of: (a) providing a substrate for an ink jet head 
35 which is provided with said energy generating element thereon, (b) forming a photosensitive resin layer comprised of 
an ionizing radiation decomposable photosensitive resin containing a crosslikable structural unit on said substrate so 
as to cover said energy generating element disposed on said substrate, 

(c) subjecting said photosensitive resin layer to crosslinking treatment to convert said photosensitive resin layer into a 
crosslinked photosensitive resin layer, 

40 (d) irradiating ionizing radiation to only a predetermined portion of the crosslinked photosenstive resin layer which does 
not contribute to the formation of an ink pathway to decompose and solubilize said predetermined portion, (e) removing 
said predetermined portion irradiated with said ionizing radiation by way of elution to form an ink pathway-forming pat- 
tern comprising the remaining crosslinked photosensitive resin layer not irradiated with said ionizing radiation, (f) form- 
ing a coating resin layer on said ink pathway-forming pattern so as to cover said ink pathway-forming pattern, (g) 

45 hardening said coating resin layer, 

(h) irradiating ionizing radiation to said ink pathway-forming pattern through said hardened coating resin layer to solu- 
bilize said ink pathway-forming pattern, and (i) removing said ink pathway-forming pattern by way of elution to thereby 
form said ink pathway communicated with the discharging outlet. 

[0030] The process of the first embodiment will be detailed while referring to FIGs. 1 to 9. FIGs. 1 to 9 are schematic 
so views for explaining production steps of the first embodiment. In FIGs. 1 to 9, there is described of the production of an 
ink jet head having two discharging outlets (orifices). However, this is only for simplification purposes. It should be 
understood that the ink jet head includes ink jet heads having a number of discharging outlets and also an ink jet head 
having a discharging outlet. 

[0031] FIG. 1 is a schematic view illustrating an example of a substrate for an ink jet head which is used for the pro- 
55 duction of an ink jet head, in FIG. 1 , reference numeral 1 indicates a substrate for an ink jet head, reference numeral 2, 
an energy generating element capable of generating energy utilized for discharging ink, and reference numeral 3 an ink 
supply port 

[0032] In the process of the first embodiment, there is firstly provided a substrate 1 for an ink jet head. 
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[0033] The substrate 1 may be constituted by an appropriate material selected from the group consisting of silicon 
SiS^IES 6, 9 i T &l t m6tal alloys - The substrate als ° serves only as an ink pathway mil-forming 
Tnh^L 2 60 88 8 ', nk Ch f"? er wal| - formin 9 me "*er. 0*er than this, the substrate further serves as a support for 

JtaSSSS ?Ti T« (Wh i? r" bS eV6ntUal,y removed) and a coatin 9 resin which wi « be later gained 
There is no particular limitation for the shape of the substrate. «F«»ieu. 

[0034] The substrate 1 isprovided with a plurality of energy generating elements 2 which are spacedly arranged at 
an equal interval on the surface thereof. The energy generating element 2 may comprise an elecShWd Srtna 

the ESSE* 1 ' th6re 3re Sh0Wn ° n,y *"° elements bSs isTrtytr 

the simplrf icat.on purpose. In practice, a number of energy generating elements are usually arranged on the subsJate 

d«22 I™ ? h^ 6 ^ 1 " 9 el ! ment u serv es to effect energy to ink in an ink pathway, resuming in discharging ink in a 
dr^let from a discharging outlet, whereby providing a print on a printing medium such as a paper. Particularly in toe 
case where an electrothermal converting element is used as the energy generating element ^th^elertrSerrm con 
TS^TXT^^ ener9y 10 " eat inkpr6Sent in tnevSy 9 thereof iLSK^S^SS. 
ble effects as discharging energy to result in discharging ink in a droplet from a discharging outlet. In the case where a 
SStSJ 0 1^ 85 * e en «W generating element, energy caused by the mechanicaJ vibration of the 

^°; ele f c do™* effec ts as discharging energy to discharge ink in a droplet from a discharging outlet 

S th^E^"""" 9eneratin9 element2 inC,UdeS 8 Si9na ' inpUtti "9 e,ectrode e,e ^ 

[0037] In addition, as shown in FIG. 1 . the substrate 1 is provided with a ink supply port 3 comprising a through hole 
which ,s disposed at a position of the substrate where no energy generating element iVpresent 9 
[0038] Then, as shown in FIG 2. on the substrate 1 for an ink jet head, there is formed a photosensitive resin layer 4 
composed of an .oniz.ng radiation decomposable photosensitive resin containing a crosslinkable structural unit so as to 
^n r ml!Te e I 9 L gen ! rat,n i ^^^^ on the substrate. The ionizing radiation decomposable photosensitive 
hth , 8 tVPe H 'I 8 * UPOn the irradiati0n * i0ni2ing radiation < Dee P- UV ' electron rays/x-rays or theiike) a 

?JS?n ,nter t molec "'e r ""kase having been broken. The ionizing radiation decomposable photosenS rasfc 
2 EK"" 8nd 8 f 6n9th 88 8 ^"-^u'ar compound unless ft is irradiated with i^ SdSn S 

I°S photosensitive ' resin 'ever 4 in the present invention is composed of a copolymerized high-molecular com- 

reUSphS 

KSi .J* 6 'f?^ 9 radiati0n d e corn P°sable structural unit of the copolymerized high-molecular compound can 
mclude polyvinyl ketone series compounds represented by the following formula (I) and polvmetoacrylate^esW 
pounds represented by the following formula (II). ymeinacryiaie series com 

■ R l 
I 

-f CH 2- C fe t-A^- — (I) 

I 

o=c 

I 

R 2 

(wherein A is a structural unit capable of being crosslinked. R, is an alkyl group. R 2 is a group selected from the arouo 
J!E£T SUbSfitUted ^ n ° n - SUbSti,Uted 8r0matiC rin9S " and n^clic^ngt^rarSr^ 
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( A 



n 
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10 



o«c 



75 




20 



(wherein A is a structural unit capable of being crosslinked. R 3 is an alkyl group or halogen atom, R 4 is a group selected 
from the group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic rings, and m 
and n are respectively an integer.) 

25 [0041] Specific examples of such polyvinyl ketone series high-molecular compound represented by the general for- 
mula (I) are polymethyl isopropenyl ketone, polyphenyl isopropynyl ketone, polymethylvinyl ketone, polyphenylvinyl 
ketone, and polyisopenyl-t-butyl ketone. Specific examples of such polymetacrylate series high-molecular compound 
represented by the general formula (II) are polymethacrylate. poly-n-butyl methacrylate. poly-t-butyl methacrylate, 
polyphenyl methacrylate, polyhexafluorobutyl methacrylate, and polymethacrylic acid. 

30 [0042] The above described copolymerized high-molecular compound comprises a copolymer in which aforesaid ion- 
izing radiation decomposable structural unit is copolymerized with a given crosslikabie structural unit. 
[0043] The crosslinkable structural unit can include reactive groups such as epoxy group, carboxylic acid group, car- 
boxylic acid chloride group, hydroxyl group, and unsaturated double bond group and compounds having these reactive 
groups. Specific examples are glycldyl methacrylate, methacryiic acid, and metacrylic acid chloride. These reactive 

35 functional groups may be intermolecularly crosslinked by way of directly linking with each other by the irradiation of heat 
or ionizing radiation. Alternatively, they may be intermolecularly crosslinked using a proper crosslinking agent (or a 
proper hardner). In the case of causing the crosslinking reaction by the irradiation of ionizing radiation, it is possible to 
use a proper sensitizing agent (such as a radical polymerization initiator, cation polymerization initiator or the like). 
[0044] The copolymerization ratio between the decomposable structural unit and the crosslinkable structural unit in 

40 the photosensitive resin (the copolymerized high-molecular compound) should be properly determined depending on 
the situation. However, in general, the molar ratio of the crosslinkable structural unit is made to be 30 mole% or less 
versus the copolymer. In this case, there can be sufficiently attained a desirable resistance to solvents and a desirable 
heat resistance. In the case where the crosslinkable structural unit is excessive, there is a tendency that the decompo- 
sition rate upon the irradiation of ionizing radiation is decreased. 

45 [0045] In the following, there are shown certain copolymers as examples of the photosensitive resin containing the 
crosslinkable structural unit and the ionizing radiation decomposable structural unit, but these are only for illustrative 
purposes and not restrictive. 
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[0046] In the present embodiment, it is desired for the photosensitive resin layer to be composed of any of the fore- 
going polyvinyl ketone series compounds. The polyvinyl ketone series compounds are generally high in rate of decom- 
so position reaction (or sensitivity) against ionizing radiation and therefore, the removal of the photosensitive resin layer by 
way of edition can be shortly carried out. 

[0047] The formation of the photosensitive resin layer 4 may be conducted by a manner of providing a solution com- 
prising a given ionizing radiation decomposable photosensitive resin dissolved in a given solvent, applying the solution 
onto a proper film such as a PET film to form a liquid coat on the film, converting the liquid coat on the film into a dry 
55 film, and transferring the dry film onto the substrate 1 for an ink jet head by using a laminator. 

[0048] Alternatively, the formation of the photosensitive resin layer 4 may be conducted by means of the solvent-coat- 
ing process such as spin coating process or roll coating process. 

[0049] The photosensitive resin layer 4 thus formed is crosslinked by heating it or irradiating ionizing radiation thereto. 
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In the case where the photosensitive resin layer is crosslinked by the irradiation of ionizing radiation, it is a matter of 
course that ionizing radiation having a wavelength by which the photosensitive resin layer itself is decomposed is not 

SSI P ho,osensitive resin la V er thus crosslinked is substantially insoluble in organic sofvents 
S J?"^ Sh0Wn 3> a P^ em ' n Q "a** 5 is superposed on the surface of the crosslinked photosensitive 
^ S l^ I **?" ,S irradiated to a Predetermined portion of the crosslinked photosensitive layer which 

does not contribute to the formation of an ink pathway to solubilize said predetermined portion, followed by eluting with 
EiPJ ° th u Z ^ove the predetermined portion, whereby forming a ink pathway-forming pattern 4a as shown 
in FIG 4. The ink pathway-forming pattern 4a is comprised of the non-solubilized crosslinked photosensitive resin The 

Tne^nerati^entrts t. X ° the ,0rmation of an ink P athwa y P rovided with "»* supply port 3 and 

[0052] In the present invention, it is possible that the non-crosslinked photosensitive resin layer 4 is subjected to pat- 
terning in the above described manner to form the ink pathway-forming pattern 4a andtoereafter. toeinkpathway-form- 
dl^eT ' S Cr0SS " nked - ,n thfe Case ' a due rare should *» mada so that the ink pathway-forming pattern fe not 

[0053] After tine formation of the ink pathway-forming pattern 4a, as shown in FIG. 5. there is formed a coating resin 
layer 6 on the ink pathway-forming pattern so as to cover the ink pathway-forming pattern. The coating resin layer 6 

m^n> a ? THZ?*. m ! mber ° f a " ink jet h6ad therefore ' the 00811,19 resin ,a ^ er is reo - uired to »»• a sufficient 
^^1^?' h ^' esiste " ce - adhesion to the substrate 1 for an ink jet head, and resistance to ink As 

the constituent matenal of the coating resin layer which satisfies these requirements, there can be mentioned hardenina 
r sins such as epoxy resin, acrylic resin, diglycol dialkylcarbonate resin, unsaturated polyester resin, diarylphthalate 
r s j"' P° ,y " retnane res,n - Po'yimMe resin, melamine resin, phenol resin, and urea resin. These hardening resins are 
used together with a conventional hardening agent upon forming the coating resin layer. If necessary, it is possible to 

luted ^ en6r9y ^ ,0 harde " ^ ° f thSSe hardenin9 resins ^ which the coatin 9 r ssin layer is consti- 

^/♦h^K fo T ti0n ° f * he ^L" 9 reSi " ' ayer 6 may be conduc1ed bv a r^riner of providing a solution comprising 
^ harden,n9 resins d,ssolved in a 9 iv en solvent and applying the solution onto the ink pathway-forming 

pattern 4a by the solvent-coating process or another manner of heat-fusing any of the above hardening resins to obtain 
SSS2!?lf? ^ P ^° J 5 reSi " 011,0 the ink Pa'hway-forming pattern by way of transfer molding. Herein, as 
. ■ ■ pathway ' f0rmin9 4a fe const «"ted by the crosslinked ionizing radiation decomposable 
photosensitive resin in a state of being substantially insoluble in organic solvents and because of this, the ink pathway- 
forming pattern is never dissolved in the organic solvent used upon forming the coating resin layer by the solvent-coat- 
ing process Hence, the ink pathway-forming pattern is never dissolved into the constituent material of the coating resin 
ITI^L H° r6, *i 6 i "? e f feC L betWeen the pathway-forming pattern 4a and the coating resin layer 6 is always main- 

E?!£ n t ^S e , S . tate W ' thOUt SUfferinfl fr0m a ne9ative influence - Tnis situa «on provides pronounced advantages 
in that no substantial limitation is present as for the solvent used upon forming the coating resin layer by the solvent- 
^ therefore any solvent even if it is a solvent having a strong dissolving power, can be used for the 
S?.°L , T 9 reS,n ,ayer> and be0ause of ns - rt is possib,e 10 use resins - which could not have been used for 
r^Sft ?• , e h l re ? 0 ' ayer by 80,vent - coa « n fl P roc sss in the prior art, for the formation of the coating 
nn«? y a« 2! «? y ' 88 for the °° nstituent resin of tr>e coating resin layer, an optimum resin can be selectively used 
2?rL k 6 forma,lon 01 trie coating resin layer 6. discharging outlets are formed at the coating resin layer by way 
of dry etching using oxygen plasma. y 1 y 

towfng manner" 131 ' 0 ' 1 ° f *" diSChar9in9 oullets at 106 coatin9 resin la y er may be conducted, for example, in the fol- 

[0057] That is. as shown in FIG. 6. a silicon series resist 7 capable of being a discharging outlet-forming patterning 

forming pattern. As the silicon series resist 7. there can be used any silicon series resist as long as ft has a sufficient 
^H^n!?c? e y 1 w" 9 US L" 9 OXy9e " P* 38 * 113 - ^ecific examples of such silicone series resist are chrolomethyl 
£2? 7 f (trademarkname: ^yobeam SNR. produced by Toso KabushiW Kaisha). polydimethyl siloxane. 
polypheny! s.lcesqu.oxane. and silicon-containing pdymethacryl resin. These silicon series resists are of the ionizing 
?,w nct,on al type and they are sensitized by Deep-UV rays and electron rays. Other than these silicon series 
resists. UV ray-functional type resists which have been recently developed are also usable 

[0058] Successively, as shown in FIG. 7. the coating resin layer 6 is subjected to dry etching by applying oxygen 
plasma to the coabng resin layer through the silicon series resist 7 to form discharging outlets 9. The dTyetching using 
°^, P ' S ^ eSired 10 u 6 conduc,ed ^ usi "9 an a nisotropic etching apparatus such as a reactive etching appa- 
ratus or a magnetron ion etching apparatus. As for the etching condition, it is necessary to optimize the oxygen gas 
pressure and the electric power applied in order to make the anisotropic etching possible. Since the silicon series resist 
7 is hardly etched in the etching operation, it is possible form the discharging outlets at a high precision The etching 
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end point may be set at the stage where the etching reaches the ink pathway-forming pattern 4a. There is no need for 
a precise detection of the etching end point. 

[0059] Other than the above described dry etching manner using oxygen plasma, the formation of the discharging 
outlets at the coating resin layer may be conducted by a manner of superposing a mask having a discharging outlet- 
5 forming pattern on the coating resin layer, followed by subjecting to irradiation of excimer laser or another manner of 
constituting the coating resin layer by a photosensitive resin, followed by subjecting the coating resin layer to photoli- 
thography as shown in FIG. 18. 

[0060] In the case where the discharging outlets has been formed using oxygen plasma or excimer laser, it is neces- 
sary to harden the coating resin layer. 
10 [0061 ] After the formation of the discharging outlets at the coating resin layer 6, as shown in FIG. 8, ionizing radiation 
is irradiated to the ink pathway-forming pattern 4a through the coating resin layer 6 to solubilize the ink pathway-forming 
pattern. 

[0062] Finally, the solubilized ink pathway-forming pattern 4a is eluted with the use of a solvent to remove it, whereby 
forming a ink pathway 8 (see, FIG. 9). Thus, there is obtained an ink jet head. 

15 [0063] In the above, description has been made of the case of producing the side shooter type ink jet head. However, 
It is a matter of course that the present invention can be employed also for the production of an Inkjet head of the edge 
shooter type of discharging ink in the direction along the face on which energy generating elements are arranged. In 
the case where the present invention is employed for the production of the edge shooter type ink jet head, discharging 
outlets are formed at an end portion of the substrate for an ink jet head having the coating resin layer formed thereon 

20 and therefore, the above discharging outlet-forming step is not necessary to be conducted. 

Second Embodiment 

[0064] The second embodiment is different from the first embodiment with a point that in the first embodiment, before 
25 the formation of the coating resin layer, the photosensitive resin layer is patterned to have the ink pathway-forming pat- 
tern; but in the second embodiment after forming the coating resin layer on the photosensitive resin layer, the photo- 
sensitive resin layer is patterned to have an ink pathway-forming pattern. 

[0065] Particularly, the second embodiment is directed to a process for the production of an ink jet head including an 
ink pathway communicated with a discharging outlet and an energy generating element for generating energy utilized 
30 for discharging ink from said discharging outlet, said process comprising the steps of: (a) providing a substrate for an 
Inkjet head which is provided with said energy generating element thereon, (b) forming a photosensitive resin layer 
comprised of an ionizing radiation decomposable photosensitive resin containing a crosslikable structural unit on said 
substrate so as to cover said energy generating element disposed on said substrate, 

(c) subjecting said photosensitive resin layer to crosslinking treatment to convert said photosensitive resin layer into a 
35 crosslinked photosensitive resin layer, 

(d) forming a coating resin layer on said crosslinked photosensitive resin layer to cover said crosslinked photosensitive . 
resin layer, (e) hardening said coating resin layer, (f) irradiating ionizing radiation to only a predetermined portion of the 
crosslinked photosenstive resin layer which contributes to the formation of an ink pathway to decompose and solubilize 
said predetermined portion through said coating resin layer, (g) removing said predetermined portion irradiated with 

40 said ionizing radiation by way of eiution to form said ink pathway communicated with the discharging outlet. 

[0066] The process of the second embodiment will be detailed while referring to FIGs. 10 to 17. Herein, explanations 
of the parts which already have been explained in the first embodiment are omitted. 

[0067] FIGs. 1 0 to 1 7 are schematic views for explaining production steps of the second embodiment. In FIGS. 1 0 to 
1 7, there is described of the production of an ink jet head having two discharging outlets (orifices). However, this is only 
45 for simplification purposes. It should be understood that the ink jet head includes ink jet heads having a number of dis- 
charging outlets and also an ink jet head having a discharging outlet. 

[0068] In the process of the second embodiment, there is firstly provided a substrate 1 for an ink jet head which is 
provided with energy generating elements 2 and an ink supply port 3, which is shown in FIG. 10. 
[0069] Then, as shown in FIG. 1 1 , on the substrate 1 for an ink jet head, there is formed a photosensitive resin layer 
so 4 composed of an ionizing radiation decomposable photosensitive resin containing a crosslinkable structural unit so as 
to cover the energy generating elements 2 disposed on the substrate. 

[0070] In the present embodiment, the photosensitive resin layer 4 serves as a partial constituent member of an ink 
pathway to be formed. Therefore, it is desired that of the high-molecular compounds described in the formation of the 
photosensitive resin layer in the first embodiment, polymethacrylate series high-molecular compounds which excel in 
55 film strength are selectively used for the formation of the photosensitive resin layer in the present embodiment. 

[0071] The formation of the photosensitive resin layer 4 using such polymethacrylate series high-molecular com- 
pound may be conducted by any of the manners described in the formation of the photosensitive resin layer in the first 
embodiment. 
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[US. ^ p u hoto f,f nsi *i ve resin ,a y er 4 th °s formed is crosslinked by heating it or irradiating ionizing radiation thereto 
«ZL Z ♦ 6rS ^sensitive resin 'a/er is crosslinked by the irradiation of ionizing radiation, it is a matter of 
use? '° n,Zm9 3 wavelength by which the Photosensitive resin layer itself is decomposed is not 

IS! JH 6 Photosensitive resin layer thus crosslinked is substantially insoluble in organic solvents. 
[0074] After the formation of the crosslinked photosensitive resin layer, as shown in FIG. 1 2, there is formed a coatina 
cSo^tT the R Cr0SSlinked Pnotosensitive resin ,ayer $0 as to cover the crosslinked photosensitive SS?£r?K 
coating resin layer 6 serves as a structural member of an ink jet head and therefore, the coating resin layer is muted 

T~*Sl Stren9th ' ^ reSiStanCe ' adh6Si0n Property to the 1 for a " ink Jt he2 aS 

S??* , C0 ? strtuent ma,erial of *» «*«nfl resin layer, any of the hardening resins described in the for- 
mation of the coating resin layer in the first embodiment may be used 

S?hf UT e fwmat j on o* the coating resin layer 6 may be conducted by any of the manners described in the formation 
of the coating resin layer in the first embodiment. ««»■«■« inaoon 

KLSr^^ 6 ? 850 "^-' thS P notoswl sitive resin layer 4 is constituted by the crosslinked ionizing radiation 
2S2T * Ve reSH1 8 813,6 ° f bein9 su °stantially insoluble in organic solvents and because of this 

22??T 6 reS ' n 18 n6Ver diSSOlVed in 1,16 ° r9anic SOlvent used "P 0 " formin 9 coating resin layer by the 
sotent-coating process. Hence, the photosensitive resin layer is never dissolved into le constituent material 5S2 
coating resin layer Therefore, the interface between the photosensitive resin layer 4 and the coating rel layeVe fe 

SESTST. 3 ^ rat ?,? te ***** SUfferin9 fr ° m 3 negative inf,uence ™» ^tion pr Jdea pronS^ 
222?^ " 0 S * stan ^i hmitafon is P resan » ** for the solvent used upon forming the coating resin layeToy 
us JZZ SS^ST r eref0re ' any so,vent ' even if rt is a solvent having a strong dissolving power, <L 2 
k ^11^ 01 ^ COa *" 19 reS,n ,ayer ' and because of this - » is P^We to use resins, which could not have 
£!£L~ ^^^onof the coating resin layer by the solvem-coating process in the priori, lor tSomSSS 
the coating resin layer. Particularly, as for the constituent resin of the coating resin layer, it is not required to have a htah 
resolution property and therefore, an optimum resin can be selectively used 9 
[0077] After the formation of the coating resin layer 6. discharging outlets 9 (see. FIG. 14) are formed at the coatina 
resin layer. The formation of the discharging outlets may be conducted by a photolithography process ^famSta?3 
the discharging outlets by the photolithography process may be conducted, for instance, in the toSng maZ Tto 

^n tr^T.2222 ? 6 d L SC ? 9inQ ^ 81 the C ° atinfl r8Si " ,ayer by the Photograph? KSZSooSS 
ZTLSE constituted by a hardening resin having a negative photosensitive property. Then, as shown in FIG 13 
the coating resin layer 6 is subjected to light exposure through a discharging outietinSng patterning mask 7 having 
222i POrtK !2* J 9 ^ ischarging outlete - By this . coating resin layer is hardened except for its shTeldeZ? 
r^i^T 9 °^ et - forming 31 *• layer. wherein the discharging outiet^rrrtng 

IZl^T* ^2 on-hardened portions based on the shielded portions and the remaining portion of the coating rSn 
ayer ,s hardened. Thereafter, as shown in FIG. 14. the non-haidened portions are removed by eluting tSm Xe 
use of a solvent, whereby forming discharging outlets 9 at the coating resin layer 6 

dSin^IS^^ 0 ^ the dis 4 char9in9 out,ets at *e coatin 9 resin layer, ionizing radiation is irradiated to a pre- 
SfZ^lS. f P* 0 "*"**™ resin 4 which contributes to the formation of an ink pathway through the 

hardened coating resin layer to solubilize said predetermined portion. Particularly, as shown in RG. is. usTng aSk 

SSSS^rS-T* 1 "." 9 . ^ 5> i0niZi " 9 rad ' ati0n iS irradiated 10 «" Photosensitive resin layer through the hard- 
ened coating resin layer to form a solubilized ink pathway-forming pattern 4a (see, FIG. 16) at the photosensitive reJn 

[0079] Finally, as shown in FIG. 16, the solubilized ink pathway-forming pattern 4a is removed by eluting it with the 
« jeThead £? F.0 ^ " "* " diSChar9inS 0uB * 9 " ^ ^ is TnS 

S2L>££^2r!2^ the present embodiment, the formation of the discharging outlets is conducted before 
the solubilization of the ink pathway-forming portion of the photosensitive resin layer 4. This is due to the tact that since 
ll ZSSZTl T yer ' S ™f ^ the ne 9 ative *P e Photosensitive resin, if the irradiation of ionMnTSSESSS 
the ink pathway-forming portion of the photosensitive layer 4 should be conducted in advance of the formation of the 

SSSZttSST" Mtormin9 portions "** resin teyer 6 « harc,ened 80 £ 

EflL!" Dresent embodime rrt. the formation of the discharging outlets may be conducted by the dry etching proc- 
Z ^ 18 d6SCribed 406 firSt emb odiment. In this case, the formation of the Zam*£Z. 

Xl^na ^^frZ" 0 0Xy T , P ' aSma fe d9Sired ,0 COndUC,ed before the solubilization o? the ink 
^? .2 the photosensitive layer 4. because if the dry etching process should be conducted under 
condition that the ink pathway-forming portion Of the photosensitive resin layer 4 is in a solubilized state, a problem fe 

225T2* T 9a t ' S ^ nerat6d fr0m ,aB SOlubiKzed P"* 5 " of me Photosensitive resin layer 4 to result in 
aging the shape of an ink pathway to be provided. 
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[0082] Further, in the present embodiment, the substrate for an ink ink jet head has a substantially flat surface upon 
forming the coating resin layer by the solvent-coating process, there can be easily attained a flat surface for the coating 
resin layer formed. This situation provides an advantage in that the distance between the discharging outlet 9 and the 
energy generating element 2 can be precisely controlled. 
5 [0083] In the following, description will be made of an ink-jet apparatus (I JA) in which an ink jet head obtained accord- 
ing to the present invention can be used as an ink jet cartridge (IJC). 

[0084] FIG. 32 is a schematic diagram illustrating an example of such ink jet apparatus (IJA). In FIG. 32, reference 
numeral 20 indicates an ink jet cartridge (UC) provided with the nozzle group which discharges ink onto the printing sur- 
face of a printing sheet fed on a platen 24, reference numeral 16 a cartridge HC to hold the UC 20, which is partly cou- 
10 pled to a driving belt 1 8 of transmitting the driving force of a driving motor 1 7, and slidably mounted on two guide shafts 
19A and 19B arranged in parallel to each other, thus enabling the UC 20 to reciprocate along the entire width of the 
printing sheet. 

[0085] Reference numeral 26 indicates a head recovery device which is arranged at one end of the traveling passage 
of the UC, that is, a location opposite to its home position, for example. The head recovery device 26 is driven by the 

is driving force of a motor 22 through a transmission mechanism 23 in order to cap the IJC 20. Interlocked with the cap- 
ping operation for the UC 20 by a cap unit 26A of the head recovery device 26, an ink suction is conducted by an appro- 
priate suction means provided in the head recovery device 26 or the pressurized ink feeding is conducted by an 
appropriate pressure means provided in the ink supply passage to the UC 20. When the printing operation is termi- 
nated, the capping is conducted to protect the UC 20. 

20 [0086] Reference numeral 30 indicates a wiping blade made of silicone rubber, which is arranged at the side end of 
the head recovery device 26. The blade 30 is held by a blade holding member 30A in a cantilever fashion, and is driven 
by the motor 20 and the transmission mechanism 23 in the same manner as in the head recovery device 26, hence ena- 
bling it to engage with the discharging face of the IJC 20. In this way, the blade 30 is allowed to extrude in the traveling 
passage of the UC 20 at an appropriate timing during the printing operation of the UC 20 or subsequent to the dis- 

25 charge recovery process using the head recovery device 26 in order to wipe dews, wets, or dust particles on the dis- 
charging face of the UC 20 along the traveling of the UC 20. 

[0087] In the following/the present invention will be described in more detail with reference to the following examples 
1 to 7, which are only for illustrative purposes and not intended to restrict the scope of the present invention. 
[0088] The following examples 1 to 4 and 7 are belonging to the first embodiment of the present invention and the 
30 following examples 5 and 6 are belonging to the second embodiment of the present invention. 

Example 1 

[0089] At first, there was provided a substrate 1 made of silicon for an ink jet head which is provided with energy gen- 
35 erating elements 2 each comprising an electrothermal converting element (comprised of HfB 2 ) capable of generating 
energy utilized for discharging ink (see, FIG. 1 9). Then, an ink supply port 3 was formed at the substrate 1 using a YAG 
laser (see, FIG. 19). 

[0090] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
containing 15 wt.% of a copolymer of methylisopropenyl ketone and methacrylic acid chloride (copolymerization ratio: 
40 85/15, weight average molecular weight: about 200000) onto a PET film and subjecting the liquid coat formed on the 
PET film to drying. 

[0091] Then, as shown in FIG. 20, the dry film thus formed on the PET film was transferred onto the substrate 1 by 
means of a laminator at 130 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the 
substrate so as to cover the energy generating elements 2 situated on the substrate. The photosensitive resin layer 4 

45 was then baked at 1 50 °C for an hour to crosslink the photosensitive resin layer 4. 

[0092] Successively, using a mask aligner PLA-520FA produced by Canon Kabushiki Kaisha (using cold mirror-CM-; 
290), ionizing radiation was irradiated to only a predetermined portion of the crosslinked photosensitive resin layer, 
which does not contribute to the formation of an ink pathway, for 2 minutes, whereby said predetermined portion was 
solubilized. Thereafter, the solubilized portion of the photosensitive resin layer 4 was eluted with the use of methyl- 

50 isobutyl ketone to remove the solubilized portion, followed by rinsing with xylene, whereby forming an ink pathway-form- 
ing pattern 4a comprised of the remaining crosslinked photosensitive resin layer (in a non-solubilized state) (see, FIG. 
21). 

[0093] Herein, the ink pathway-forming pattern 4a contributes to the formation of an ink pathway which communicates 
with the ink supply port 3 and contains the energy generating elements 2 therein. Thus, the ink pathway-forming pattern 
55 is left on the location where the ink pathway is provided. 

[0094] The thickness of the resultant ink pathway-forming pattern 4a was found to be 1 1 inn. 
[0095] Then, as shown in FIG. 22, a mixture of a copolymer of methylmethacrylate and glycidyl methacrylate (copo- 
lymerization ratio: 1/4, weight average molecular weight: about 200000 (in terms of the polystyrene)) and diethylenete- 
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SLl™l en, J° a " a "?T ° f **? amin8 (_NH) 10 the W 9TOU P in said ~PO'y"er) was dissolved in 
cyclohexanone to obtain a cyclohxanone solution containing 21 wt.% of said mixture. The resultant solution was applied 
onto the substrate 1 so as to cover the ink pathway-forming pattern 4a using a spinner, followed by subjecting to hard- 
ening trea tment at 100 »C for 2 hours, whereby a 10 urn thick resin film as a citing resin layer 6 was Smld on the 
substrate 1 so as to cover the ink pathway-forming pattern 4a. In this process of forming the coating reSnTaTer 6 no 
Tt WaS T 31 ! hS ^^ay-forming pattern 4a comprised of the crosstiked ionizing rad^decom 
Snteyer * Comprising ^clohexanone or the constituent resin of the coating 

rtrSfL^ 9 ' 63 " 6 ^ 8 ^T-T F ' a 23 ' ° n the 008,1,19 resin la y er 6 ' a silicon series ne 9atVe photoresist SNR-M2 

to prebatang treatment at 80 »C for 20 minutes, whereby forming a resist film 7 on the coating resin layer 6 A patternina 
mask for the formation of discharging out.ets was then superposed on the resist film 7. folk?** TbyTufa LnTto e^S 
sure for 20 seconds using a PLA-520FA (using cold minor CM-250). Successively, development was cSS uSg 
a sdvent comprising propyleneglycol-a-monomethyl ether/di-n-butyl ether (= 5/2 in terms of volume ratio), and rinsing 
was conducted using a solvent comprising propyleneglycol-a-monomethyl ether/di-n-butyl ether (= 1/1 in terms of vo£ 
ume ratio). Thus, there were formed discharging outlet-forming patterns. 

♦k! 9 ^ H T ein ' the J si,ico " series resist «sed is a negative resist. Therefore, a given pattern is formed in extraction and 
therefore, it ,s considered that there would entail a problem in forming afine pattern. However, when the resist fim used 
is thin, it is possible to form a pattern of about 2 urn in diameter. 

SS22 'i* eXa T 16, * he reSUltant discna rging outlet-forming patterns were found to be of 25 u m in diameter 
0099] Then, as shown in FIG. 24. the substrate 1 was introduced into a parallel flat etching apparatus DEM-451 
(trademark name, produced by Anelba Company), wherein the coating resin layer 6 was subjected to dry etching using 
oxygen plasma under conditions of 8 Pa for the oxygen gas pressure. 150 W for the power applied, 30 minute/foYthe 

£12? JJ* 6 '"' by w ° han0 !C 9 the 0xysen 9as pressure and 106 P° wer Wlied. it is possible to vary the degree 

f e,n *" confi9uration of 1116 discharging outlets 9 in the depth direction can be properly 
cortfolled_And in the case of using a magnetron etching apparatus, it is possible to make the etching speed faster still 

Sd iro^rM?^ ^ 10 r , 6mWe ** ink P*"**"!** Pattern 4a. using the mask aligner PLA-520FA (using 
cold mirror-CM-290), ionizing rad!at.on was irradiated to the ink pathway-forming pattern 4a through the coating resin 
layer for 2 minutes, whereby the ink pathway-forming pattern 4a was solubilized. Then, the substrate 1 was immeSd 
■nme%l.sobutyn.etonefor15seconds 

tern 4a was eluted to remove. By this, there was formed an ink pathway 8 (see, FIG 25) 
[0102] Thus, there was obtained an ink jet head. 

SL J"f K?K Ve ' thS "t^?™ b * which *• mating resin layer is constituted is of the ionizing radiation decom- 
posable type, but because of using the amine hardening agent, the crosslinking proceeds at a high density Therdbre 
the decomposition reaction occurred when the PLA-520FA is used can be disregarded. 

Example 2 

Si?. th6 J * ame '" anner as in Exam P' e 1 • ther e was firstly provided a substrate 1 made of silicon for an ink jet head 
orSnfET? w «h energy generating elements 2 each comprising an electrothermal converting element (coT 
P nf«« o ^ Capa ^ e ° f 9 enera,,n 9 ener 9y "*'l«ed for discharging ink and an ink supply port 3 
SSL SSUSt 8 dry f ilm * app,yi " 9 8 COating ,iquid ^P^ing a 20 wi.% diacetone alcohol 

SSlSSSir?? w" 9, ,n t d,acetone a,coho1 - 100 P^ ** weight of a copolymer of methylisopropeny. ketone 
d,mathacry,ate («?P0lymer«ation ratio: 8/2, weight average molecular weight: about 150000) and 2 parts 
by weight of a cationic polymerization initiator comprising IP.UGACURE-261 (produced by Ciba-Geigy Cpompany) onto 
an aramidfilm,and subjecting the liquid coat formed on the aramid film to drying company; onto 

ES^S!^ ^ °? th l aramld ,Hm WaS trans,erTed onto the substrate 1 * means <* « 'aminator 

at 1 20 C. to thereby form a lon.zmg radiation decomposable photosensitive resin layer 4 on the substrate so as to cover 

the energy generating elements 2 situated on the substrate. 

^I? 7 !^! in9 8 maSk aligner PLA " 501 FA (P roduced °y Canon KabushiW Kaisha). the photosensitive resin layer 4 was 
subjected to ensure at a principal emission line of 366 nm for 10 minutes, and thereafter, the photosenSve raX 

SSSTSf th6 l p ^ ose K nsitlve resin was subjected to ring-opening polymerization to crosslink the photo- 
sensitive resin layer. In the above exposure process, no decomposition reaction was substantially occurred at the 
methyhsopropenyl ketone/glycidyl dimethacrylate copolymer. occurreo ai tne 

[0108] Successively, using the mask aligner PLA-520FA (using cold minor-CM-290). ionizing radiation was irradiated 
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to only a predetermined portion of the crosslinked photosensitive resin layer, which does not contribute to the formation 
of an ink pathway, for 70 seconds, whereby said predetermined portion was solubilized. Thereafter, the solubilized por- 
tion of the photosensitive resin layer 4 was eluted with the use of methylisobutyl ketone to remove the solubilized por- 
tion, followed by rinsing with xylene, whereby forming an ink pathway-forming pattern 4a comprised of the remaining 

5 crosslinked photosensitive resin layer (in a non-solubilized state). 

[01 09] The thickness of the resultant ink pathway-forming pattern 4a was found to be 12 jim. 
[01 1 0] Then, a coating resin layer 6 was formed on the substrate 1 so as to cover the ink pathway-forming pattern 4a 
in the following manner. That is, a mixture of 70 parts by weight of a bisphenol A type epoxy resin EPICOTE 1003 (pro- 
duced by Ylika Shell Kabushiki Kaisha), 26 parts of a propylene oxide-modified bisphenol A type epoxy resin EPOLITE 

10 3002 (produced by Kyoei Kabushiki Kaisha) and 4 parts by weight of a hardener comprising diethylenetetramine was 
dissolve in cyclohexanone to obtain a cyclohexanone solution containing 50 wt.% of said mixture as a coating liquid. 
The resultant solution was applied onto the substrate 1 so as to cover the ink pathway-forming pattern 4a using a spin- 
ner, followed by subjecting to heat treatment at 100 °C for 3 hours and successively to hardening treatment at 150 °C 
for an hour, whereby a 10 urn thick resin film as the coating resin layer 6 was formed on the ink pathway-forming pattern 

is 4a. In this process of forming the coating resin layer 6, no deformation was occurred at the ink pathway-forming pattern 
4a comprised of the crossliked ionizing radiation decomposable photosensitive resin layer due to the solvent comprising 
cyclohexanone or the constituent resin of the coating resin layer. 

[01 1 1 ] Thereafter, there was formed a resist film 7 on the coating resin layer 6 in the same manner as in Example 1 . 
A patterning mask for the formation of discharging outlets was then superposed on the resist film 7, followed by sub- 
20 jecting to exposure for 20 seconds using the PLA-520FA (using cold mirror CM-250). Successively, development was 
conducted using a solvent comprising propyleneglycol-a-monomethyl ether/di-n-butyl ether (= 5/2 in terms of volume 
ratio), and rinsing was conducted using a solvent comprising propyleneglycol-a-monomethyl ether/di-n-butyl ether (= 
1/1 in terms of volume ratio). Thus, there were formed discharging outlet-forming patterns. 

[0112] Then, the substrate 1 was introduced into the parallel flat etching apparatus DEM-451. wherein the coating 
25 resin layer 6 was subjected to dry etching using oxygen plasma under conditions of 8 Pa for the oxygen gas pressure, 
180 W for the power applied, and 1 hour for the etching time. By this, there were formed penetrated portions as dis- 
charging outlets 9 at the coating resin layer 6. 

[0113] Thereafter, in order to remove the ink pathway-forming pattern 4a. using the mask aligner PLA-520FA (using 
cold mirror-CM-290), ionizing radiation was irradiated to the ink pathway-forming pattern 4a through the coating resin 
30 layer for 2 minutes, whereby the ink pathway-forming pattern 4a was solubilized. Then, the substrate 1 was immersed 
in methylisobutyl ketone for 1 5 seconds while effecting ultrasonic wave thereinto, whereby the ink pathway-forming pat- 
tern 4a was eluted to remove. By this, there was formed an ink pathway 8. 
[0114] Thus, there was obtained an ink jet head. 

35 Example 3 

[01 1 5] In the same manner as in Example 1 , there was firstly provided a substrate 1 made of silicon for an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of HfB^ capable of generating energy utilized for discharging ink and an ink supply port 3. 
40 [0116] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
containing 25 wt.% of a copolymer of methylisopropenyl ketone, methylmethacrylate and methacrylic acid (copolymer- 
ization ratio: 4/4/2, weight average molecular weight: about 150000) onto a PET film and subjecting the liquid coat 
formed on the PET film to drying. 

[0117] Then, the dry film thus formed on the PET film was transferred onto the substrate 1 by means of a laminator 
45 at 1 30 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover 
the energy generating elements 2 situated on the substrate. The photosensitive resin layer 4 was prebaked at 130 °C 
for 1 0 minutes and successively baked at 1 80 °C for 30 minutes to crosslink the photosensitive resin layer 4. 
[0118] Successively, using the mask aligner PLA-520FA (using cold mirror-CM-290), ionizing radiation was irradiated 
to only a predetermined portion of the crosslinked photosensitive resin layer, which does not contribute to the formation 
so of an ink pathway, for 1 .5 minutes, whereby said predetermined portion was solubilized. Thereafter, the solubilized por- 
tion of the photosensitive resin layer 4 was eluted with the use of a solvent comprised of methylisobutyl ketone and 
xylene (= 1/1) to remove the solubilized portion, followed by rinsing with xylene, whereby forming an ink pathway-form- 
ing pattern 4a comprised of the remaining crosslinked photosensitive resin layer (in a non-solubilized state). The thick- 
ness of the resultant ink pathway-forming pattern 4a was found to be 1 5 urn. 
55 [0119] Thereafter, in accordance with the procedures in Example 2, a coating resin layer 6 was formed on the ink 
pathway-forming pattern 4a, discharging outlets 9 were formed at the coating resin layer 6, and an ink pathway 8 was 
formed, whereby an ink jet head was obtained. 
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L ' a " mk ,et head was prepared in the fol,owin 9 manner. That is. energy generating ele- 

■ !?l ! 1 compr,sl 1 n 9 80 electrothermal converting element (comprised of HfB^ capable of generating energy 1 
lized for discharging ,nk were spacedly disposed on the surface of a silicon substrate 1 of (100 ? an 
equal .nterval. Then, a mask comprised of Si 3 N 4 capable of serving to form an ink supply port 3 was fo™2 I a?a 

S 12 i J h6n " USi " 9 ^ Spinner ' a Coatin9 liquid Mm prising a cyclohexanone solution containing 18 wt.%of a copolymer 
of mettyhsopropenyl ketone and methacrylic acid chloride (copolymerization ratio: 85/15. weight avtage rSoTecSa 
kwtf^iinTvf 0000 ^ *f s a PP ,ied 011 the substrate 1 so as to cover the energy generating elemented tS^ed^dry- 

ESSr °? ** ****** 1 at 1 10 ° C *» 3 minutes - whereb y a ™*"9 radiation deeo^** 
k ^ ™ ' ayer 4 ^ formed on the si,icon s "bsfrate 1. Thereafter, the photosensitive resin laveT 4 was 
baked at 1 50 «C for an hour to crosslink the photosensitive resin layer V 
[0122] Successively, using the mask aligner PLA-520FA (using cold mirror-CM-290). ionizing radiation was irradiated 
of Z fcESTT? TIT CroSSBnked P hotose ^ ^n layer, which does not conWbl to 7he foTmS 

Si i ^S h I 8 '" 'f ^ 4 WaS e ' Uted "* the use of ^ethylisobutyl ketone to remove the solubilized rSloT 

IT 8 ™? ^-whereby ^ming an ink pathway-forming pattern 4a comprised of theTemaS 

S n"E SEEK £ r iT^ yer ^ 3 n0n - S0 ' UbiliZed Stet6) - ^ - the ** Patnway-forming 9 

K!L Then ' 3 ^rig resin layer 6 was formed on the substrate 1 so as to cover the ink pathway-forming pattern 4a 

Kono J rK ne u- ^ iS ' 8 miX,Ure * 1 00 by wei 9 W 01 an W resin EHPE Si 50 (produced £ Eem 

Kab^S h «f US ? ,k ' KaiSh ?" 20 °' W6i9W 01 an W resin EPICOTE 1002 (priced bT^teS 

Kabushik, Kaisha). a silane couplmg agent A187 (produced by Nippon Unfcar Kabushiki Kaisha) and a cationic nolvm 

errzaton initiator SP170 (produced by Adeca Company) was dissolve in cyclohexanone to i£ 

solution containing SO wt.% of said mixtureas a coating liquid. The resultant solution was applied onto EuSat > ° 

so as to cover the .nk pathway-forming pattern 4a using a spinner, followed by subjecting t^ryingToo »C fo?5 mm- 

utes whereby a 12 ^ thick coating resin layer 6 was formed on the ink path^y-Srming paSi 

[0124] Herein, the resultant coating resin Layer 6 had a negative photosensitive property (which means that onlv a 

portion thereof irradiated with light is hardened). Therefore, as shown in FIG. 1 8. the coaSng rS 

ZEElS US ? 9 8 Pattemin9 ^ Particu,ar ^ usina a ™* aligner MPA-S) g££ ?££5 

eiiutva?^ 

exposurevalue of 3 J/cmf Herein, no decomposition reaction was substantially occurred at the ink Dathwav-torminn 
SrSaXe^^ 

^r^n!^^" 1 th6 1 ink SUPP ' y P ° rt 3 St the Si,iCOn SUbStra,e ^isotropic etching was conducted at 80 
C us.ng an amsotropic etching solution comprising an aqueous solution containing 22 wt.% of tetramethylammon urn 
rnrt9fii[ Th' preventing the etching solution from reaching the surface side of the silicon substrate 
to form an inShwal a 8 CTOrdanCe *" prTOedures in Examp,e the '"k pathway-forming pattern 4a was removed 
[0127] Thus, there was obtained an ink jet head. 



45 Example 5 



so 



ss 



[0128] In the same manner as in Example 1. there was firstly provided a substrate 1 made of silicon for an ink jet head 
SSSSESS? - T T 9y 9enerat ' n9 e ' ementS 2 each romprisin9 an electrothermal converting^le^^ 
Sl291 SeS^Sf h ° 9en6rat,n9 r f9y ^ fof dfeChar9in9 ink and an ink ■«* 3 (see F, Q . 26). ' 
conSninn 1 8 S a *"? ^ ^ * liquid comprising a cyclohexanone solution 

containmg 8 wt.% of a copolymer of methylmethacrylate and methacrylic acid (copolymerization ratio- 8/2 weiaht 

to Sg We ' 9ht: ^ 1800 ° 0) ° nt0 8n aramid fi ' m - and subj6ctin9 the "5l «* formed °^ he «J£ 

S of^Lmti^M^'r • ? y / ilm ft " 8 form6d 0n *• aramid f am transfe rred onto the substrate 1 by 
Site ! a T7 a * 20 Cl to thereby f0fm a ioni2in 9 radiation decomposable photosensitive resin layer 4 on the 
thuf^mS r!'!?? 1 ' 9 r eratin9 e ' ementS 2 Situated on the substrate. The photosensitive resin layer 4 
thus formed on the substrate 1 was baked at 180 °C for an hour to crosslink the photosensitive resin layer into a 
crosslinks photosensitive resin layer in a state of being substantially insoluble in organic sotente 
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[0131] Thereafter, as shown in FIG. 28, in accordance with the procedures of forming the coating resin layer 6 in 
Example 4, a coating resin layer 6 composed of a negative photosensitive resin was formed on the crosslinked photo- 
sensitive resin layer 4. In this process of forming the coating resin layer 6, the crossliked ionizing radiation decompos- 
able photosensitive resin layer 4 was suffered from no negative influence due to the solvent used for the formation of 
s the coating resin layer or the constituent resin of the coating resin layer. 

[0132] Then, as shown in FIG. 29, in accordance with the discharging outlet-forming procedures in Example 4, there 
were formed discharging outlets 9 at the coating resin layer 6. 

[0133] Thereafter, as shown in FIG. 30. using an ink pathway-forming patterning mask 5 and using a 2KW-deep-UV 
exposure device (produced by Ushio DenW Kabushiki Kaisha), ionizing radiation was irradiated to only a predetermined 
10 ink pathway-forming portion of the photosensitive resin layer 4 through said pattering mask 5 and the coating resin layer 
6 for 1 0 minutes, whereby a ink pathway-forming pattern 4a in a solubilized state was formed at the photosensitive resin 
layer 4. 

[0134] Sucessively, the ink pathway-forming pattern 4a was removed by way of elution in the same manner as in 
Example 1 , whereby forming an ink pathway 8. 
is [0135] Thus, there was obtained an ink jet head. 

Example 6 

[01 36] In the same manner as in Example 1 , there was firstly provided a substrate 1 made of silicon for an ink jet head 
20 which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
pris d of MB2) capable of generating energy utilized for discharging ink and an ink supply port 3. 
[0137] Separately, there was prepared a dry film by applying a coating liquid comprising a 20 wt.% cyclohexanone 
solution obtained by dissolving, in cyclohexanone, 100 parts by weight of a copolymer of methylmethacrylate and gly- 
cidyl methacrylate (copolymerization ratio: 9/1 , weight average molecular weight: about 180000) and 2 parts by weight 
25 of a cationic polymerization initiator comprising an IRUGACURE-261 (produced by Ciba-Geigy Cpompany) onto an 
aramid film, and subjecting the liquid coat formed on the aramid film to drying. 

[01 38] Then, the dry film thus formed on the aramid film was transferred onto the substrate 1 by means of a laminator 
at 1 20 °C, to thereby form a ionizing radiation decomposable photosensitive resin layer 4 on the substrate so as to cover 
the energy generating elements 2 situated on the substrate. 

30 [0139] Using the mask aligner PLA-501 FA, the photosensitive resin layer 4 was subjected to exposure at a principal 
emission line of 366 nm for 10 minutes, and thereafter, the photosensitive resin layer was baked at 1 10 °C for 15 min- 
utes, whereby the epoxy ring of the glycidyl methacrylate of the foregoing copolymer contained in the photosensitive 
resin layer was subjected to ring-opening polymerization to crosslink the photosensitive resin layer. In the above expo- 
sure process, no decomposition reaction was substantially occurred at the copolymer comprised of methylmethacr- 

35 ylate/glycidyi methacrylate. 

[0140] Then, in accordance with the procedures of forming the coating resin layer 6 in Example 1 , a coating resin layer 
6 composed of the same constituent material as that of the coating resin layer 6 in Example 1 was formed on the 
crosslinked photosensitive resin layer 4. Thereafter, in accordance with the discharging outlet-forming procedures in 
Example 1 , there were formed discharging outlets 9 at the coating resin layer 6. 

40 [0141] Successively, as well as in the case of Example 5, using the ink pathway-forming patterning mask 5 and using 
the 2KW-deep-UV exposure device, ionizing radiation was irradiated to only a predetermined ink pathway-forming por- 
tion of the photosensitive resin layer 4 through said pattering mask 5 and the coating resin layer 6 for 10 minutes, 
whereby a ink pathway-forming pattern 4a in a solubilized state was formed at the photosensitive resin layer 4. 
[0142] Then, the ink pathway-forming pattern 4a was removed by way of elution in the same manner as in Example 

45 1 p whereby forming an ink pathway 8. 

[0143] Thus, there was obtained an ink jet head. 

Comparative Example 1 

so [0144] In the same manner as in Example 1 , there was firstly provided a substrate 1 made of silicon for an ink jet head 
which is provided with energy generating elements 2 each comprising an electrothermal converting element (com- 
prised of HfB^) capable of generating energy utilized for discharging ink and an ink supply port 3. 
[0145] Then, an OZATEC R-255 (trademark name, produced by Hoexist Company) was laminated onto the substrate 
1 as a positive type dry film by means of a laminator, to thereby form a photosensitive resin layer 4 on the substrate so 

55 as to cover the energy generating elements 2 situated on the substrate. Herein, the OZATEC R-255 is a resist com- 
prised of a novolak resin and a dissolution prohibiting agent. 

[0146] The photosensitive resin layer 4 thus formed on the substrate 1 was baked at 1 1 0 °C for 20 minutes. 
[0147] Thereafter, using the mask aligner PLA-501 FA, the photosensitive resin layer 4 was subjected to patterning by 
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way of exposure, followed by development with the use of a developer MIF-312 (produced by Hoxist Comoanv) to 
thereby form an ink pathway-forming pattern 4a. oompanyj, to 

[0148] Successively, in accordance with the procedures of Example 1 . without having conducted the irradiation of ion- 
tolESZXS* P ! ,hW ?: for . min 9 48 as * Examp.e 1 because the constituent resin £ Hnt^vSy- 
formmg pattern 4a was not such .on l2 .ng radiation decomposable photosensitive resin as in Example 1 a coating resin 
layer 6 composed of the same constituent material as that of the coating resin layer 6 in Exam^e Vwas foWon S 
substrate so as to cover the ink pathway-forming pattern 4a and discharging outlets were formL aTSe cSa reSn 

0149?' ThTl* ^ P athwa y formi "9 Pattern 4a by way * eTution to form an inCh«i 8 

[0149] Thus, there was obtained an ink jet head. ^ ayo - 

Comparative Example 2 

£2 £22"? ? IT™ genera ^ e,emente 2 «oh comprising an electrothermal converting element (conv 
o fB ^^ ableo, 9 eneratin 9 ene W"tili2ed for discharging ink and an ^ ernem icom 

cSnin f ^S^ 6 Pr " l T d 3 dry ,i,m bV applying a COatin9 liquid Rising a cyclohexanone solution 
contammg 20 wt.% of a copolymer of methylmethacrylate and methacrylic acid (copolymerization ratio- 8/2 weight 

to Zfl W ^ W: ab ° Ut 1 2 ° 000) 0nt ° 80 ^ ,Hm ' and the form^he aramfo Sm 

to thereby form a .oniz.ng radiation decomposable photosensitive resin layer 4 on the substrate so as to cover Se 
energy generating elements 2 situated on the substrate. 

thil^L 1 ? 6 ^f* e "f resin ,a y er t"" 5 form ed on the substrate 1 was then prebaked at 120 »C for 30 minutes In 
uJTiS* 8 ' "° "T"""" 9 reaction was substantially occurred in the photosensitive resin la^ 
TJZ L?S3? ' y r 9 **? P rooedures 01 formin 9 the ink pathway-forming pattern 4a. the coating resin layer 
t^H d ^ har0 ' n « out,ets 9 - an ink Pathway-forming pattern 4a was formed, a coating resin layer 6 was foVmed^n 
he substrate 1 so as to cover the ink pathway-forming pattern 4a. and discharging outlets 9 were formal 

10155] Thus, there was obtained an ink jet head. 
Comparative Example 3 

oZ^ST^ T 9y 9 T erat,n9 e ' ementS 2 6aCh comprisin 9 an a'ectrothermal converting element 
5ES ?^ ^ ! 9enerat,n 9 ener 9y "tilled for discharging ink and an ink supply port 3 
[0157] Separately, there was prepared a dry film by applying a coating liquid comprising a cyclohexanone solution 
contammg 20 wt.% of a copolymer of methylmethacrylate and methacrylic acid (Zo»^^njS^8^St 
average mo.ecu.ar weigh,: about 120000) onto an aramid film, and subjeLg the U?£S2Z?L aranSm 

E12 JT' the dry fHm mUS tormed on 1he aramid film was transferred onto the substrate 1 by means of a laminator 
to thereby form a ,on.zing radiation decomposable photosensitive resin layer 4 on the substrate so a "to Wta 

i was baked at 200 Cfor30 mmutes to crosslink the photosensitive resin layer into a crosslinked photosensitive resin 
layer ma state of being substantially insoluble in organic solvents. pnoiosensitive resin 

EU5L 1 J e L ea,ter ' USin9 . the ink Pathway-forming patterning mask 5 and using the 2KW-deep-UV exposure device 
ionizing rad.ation was irradiated to only a predetermined ink pathway-forming portion of the photosenSe riin ™2 

» wssr^r** whereby a ink pathway -^ * * a — « 

[0160] Then, without conducting development for the photosensitive resin layer 4, by repeating the procedures of 

SSSf? T reSi " T 6 ^ 1,16 dfeChar9ing OUtletS 9 in Exam P ,e 2 - a ^ng 1? was E£2T«2 
substrate 1 so as to cover the photosensitive resin layer 4. and discharging outlets 9 were formed at the^tino resin 

[0161] Thus, there was obtained an ink jet head. 
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[0162] 

5 1 . As for each of the ink jet heads obtained in Examples 1 to 6 and in Comparative Examples 1 to 3, the shape of 

the ink pathway was examined by means of a microscope. Herein, the coating resin layer of any of these ink jet 
heads is hyaline and therefore, it is possible to examine the shape of the ink pathway through the coating resin 
layer. 

As a result, it was found that the ink pathway of any of the ink jet heads obtained in Examples 1 to 6 is in in a 

io desirable state with no deformation. 

On the other hand, as for the ink jet head obtained in Comparative Example 1 , it was found that the ink pathway 
is significantly deformed and is in a practically unacceptable state. As for the Inkjet head obtained in Comparative 
Example 2, it was found that the ink pathway is partially deformed. As for the Ink jet head obtained in Comparative 
Example 3, it was found that a thin film-like residue is present at the latent-image formed interface between the 

75 coating resin layer and the photosensitive resin layer. It is considered that these defects found in the ink jet heads 
obtained in Comparative Examples 1 to 3 would be occurred due to the reason that as the solvent used upon the 
formation of the coating resin layer has a strong dissolving power, the ink pathway-forming portion of the photosen- 
sitive resin layer would have been partly dissolved by the strong dissolving power-possessing solvent to result in 
making the resulting ink pathway in such deformed state. 

20 2. As for each of the ink jet heads obtained in Examples 1 to 6 and in Comparative Examples 1 to 3, its ink jet head 
performance was evaluated in the following manner. That is, each ink jet head was set to an ink jet apparatus used 
for experimental purposes, wherein using ink comprised of a composition of pure water/glycerin/direct black 154 
(water-soluble black dye) (= 65/30/5 in terms of wt%), test printing was conducted for A4 sized sheets. 

25 [01 63] As a result, as for each of the ink jet heads obtained in Examples 1 to 6, it was found that the ink jet head stably 
and continuously exhibits a satisfactory ink discharging performance and always provides a satisfactory print product. 
[0164] On the other hand, in the case of the ink jet head obtained in Comparative Example 1 , the ink jet head did not 
exhibit normal ink discharging performance from the beginning. In the case of the ink jet head obtained in Comparative 
Example 2, some of the print products provided were found to have a certain distorted portion. In the case of the ink jet 

30 head obtained in Comparative Example 3, it exhibited defective ink discharging performance to provide print products 
accompanied by white lines. 

[0165] Based on the evaluated results, it was found that according to the process of the present invention, there can 
be effectively produced a high quality ink jet head even in the case of using a solvent having a strong dissolving power 
upon the formation of the coating resin layer. 

35 

Example 7 

[01 66] The procedures of Example 4 were repeated, except that the starting silicon substrate 1 for an ink jet head was 
changed to a silicon wafer substrate of 5 inches in size having a number of energy generating elements 3 spacedly 
40 arranged thereon so that 200 ink jet head units can be formed and each of the 200 ink jet head units on the resultant 
finally obtained was cut, to thereby obtain 200 ink jet heads. In this example, as the solvent used upon the formation of 
the coating resin layer, cydohexanone (having a strong dissolving power) was used. 

Comparative Example 4 

45 

[0167] The procedures of Example 7 were repeated, except that the solvent cydohexanone used upon the formation 
of the coating resin layer was changed to a solvent composed of toluene/cyclohexanone (= 9/1 in terms of weight ratio), 
to thereby obtain 200 ink jet heads. 

so Evaluation 

[0168] As for the 200 ink jet heads obtained in each of Example 7 and Comparative Example 4, they were subjected 
to the ink discharging test in order to examine the yield. 

[0169] As a result, the yield as for the 200 ink jet heads obtained in Example 7 was found to be 80%. On the other 
ss hand, the yield as for the 200 ink jet heads obtained in Comparative Example 4 was found to be 65%. 

[0170] Now, as for the solvent composed of toluene/cyclohexanone (= 9/1 in terms of weight ratio) used in Compar- 
ative Example 4, the toluene is its principal component and because of this, it is possible to use conventional novolak 
series resists as the material for the formation of the ink pathway-forming pattern 4a. However, in Comparative Example 
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liTic^^ 9 ^ 9 ^!"* ^P 0 *"* of toluene/cyclohexanone was used upon the formation of the coating resin 

ftSJ VS. coat,n9 layer ^ not be formed at a uniform thickness and 4,118 situation resu ^ 

5 rf/Urhl^S™ ^ ff?* 6 ** L et headS Com P arative Sample 4. their distribution in the silicon wafer 
S^T^hTT^I 681 * was found that the ink jet heads formed in the peripheral area of the 
silicon wafer are mostly defective. As for the reason for this, it is considered that in Comparative Example 4 the coatino 

Sf* a n0t u be f ° rmed * 3 uniform thickness in the P^eral area of the silicon wafer. 9 
[01721 Based on the evaluated results, it was found that according to the process of the present invention there can 

h i «H„ af ^ ren i ,r< i1! * h ! descri P tion - * e P roc ess of the present invention makes it possible to mass-pro- 
12EF*I ' at 8 h ' 9h yie,d Particu,ar| y' in •» P roce! * of the present invention even if a solvenlC- 
mg a strong d.ssolving power is used in the coating process of forming the coating resin layer, the coating resin layer te 

^th^ST ,e f ainln9 ? Unif ° rmHy f0r thickness and without'effecting any VSSZ S 

S^^^Sf^TK"""^ Wh6rein 8 PredSe ' nk PaU,Way With no de fo rma «°n can be effectively formed, 
resulting in producing a h.gh quality mkjet head at a high yield. In addition, in the process of the present invention there 
is no substantia, limitation for the so.vent used upon the formation of the coating resin layer by ^SSjSiSS 
this srtuation makes rt possible to use resins, which could not have been used for the formation of the coating STla^ 
in the prior art. for the formation of the coating resin layer. "»«ng resin layer 

[0174] These significant advantages of the process of the present invention can not be easily provided by the prior art. 
Claims 
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1. A process for producing an ink jet head including an ink pathway communicated with a discharging outlet and an 
^^m^s^e i^J 0 ' 9enerati " 9 6nergy Uti,ized for dischar 9 in 9 ink,r °™ said discharging outlet, said proc- 

(i) providing a substrate provided with said energy generating element thereon. 

Oi) formmg a photosensitive layer comprised of an ionizing radiation decomposable photosensitive resin con- 
on SsSSte StrUCtUra ' URit0n Sa,d SUbSlrate 80 astocoversaid energy generating element disposed 

f^^l!?* ptv * os ? rsitive ^ to crossiinking treatment to convert said photosensitive layer into a 
crosslinked photosensitive layer, / 

pv) forming a coating resin layer on said crosslinked photosensitive layer, 

(v) hardening said coating resin layer, 

(vi) irradiating ionizing radiation to said crosslinked photosensitive layer through said hatdened coating resin 
2u iSSSS!I5 nd S0,Ubi ' i2e * CrOSS,inked P ho tosensitive layer so as to contribute to the formation of 

(vi) eluting said crosslinked photosensitive layer irradiated with said ionizing radiation to thereby form said ink 
pathway communicated with the discharging outlet. ' 

2 ' ™Hi^^ r0dU °!!I an mki * aCCOrdin9 10 Claim 1 w ^hfurther comprises a step of irradiating ionizing 
S^^^STT^, IS*" ° f ^ CrOSS,inted P notosensitive *» w »ich does not contribute to the 
S2T2^ ? ' nkpat, T ay to 80,1,0,1,26 Mkl Predetermined portion prior to the formation of the coating resin layer 

^ nntTr^H ^ ^^.^ P° rton *™ «*» remaining portion of the crosslinked photosensitive 
layer not irradiated with said ionizing radiation. 

if s^em-cStting < ' UCin9 ^ ^ * **** aCC ° rdin9 *° ° ,aim COati " 9 resin ,ayer is formed * means 



3. 



4 ' ^°r? S ^ P r . 0duCin . 9 an ink head according to claim 2. wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (I): 
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R l 



I 

f CH 2- C -Jn ^ A ^T- (I) 



10 



15 



I 

o=c 

I 

R 2 



(wherein A is a structural unit capable of being crosslinked, R t is an alkyl group, R 2 is a group selected from the 
group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic rings, and m and 
20 n are respectively an integer.) 

5. A process for producing an ink jet head according to claim 3, wherein the coating resin layer is comprised of a cur- 
able resin. 

25 6. A process for producing an ink jet head according to claim 5 which further comprises a step of forming a discharg- 
ing outlet at the coating resin layer. 

7. A process for producing an ink jet head according to claim 6, wherein the formation of the discharging outlet is con- 
ducted by means of dry etching using an oxygen plasma. 

30 

8. A process for producing an ink jet head according to claim 6, wherein the formation of the discharging outlet is con- 
ducted by means of photolithography. 

9. A process for producing an ink jet head according to claim 6, wherein the formation of the discharging outlet is con- 
35 ducted by means of excimer laser. 

1 0. A process for producing an ink jet head according to claim 3, wherein the coating resin layer is comprised of a ther- 
mocurable resin. 

40 1 1 . A process for producing an ink jet head according to claim 1 0 which further comprises a step of forming a discharg- 
ing outlet at the coating resin layer. 

12. A process for producing an ink jet head according to claim 11, wherein the formation of the discharging outlet is 
conducted by means of dry etching using an oxygen plasma. 

45 

13. A process for producing an ink jet head according to claim 11, wherein the formation of the discharging outlet is 
conducted by means of excimer laser. 

14. A process for producing an ink jet head according to claim 1, wherein the irradiation of ionizing radiation in the step 
so (vi) is conducted only for a predetermined portion of the crosslinked photosensitive layer which contributes to the 

formation of the ink pathway to solubilize said predetermined portion. 

15. A process for producing an ink jet head according to claim 1 , wherein the formation of the coating resin layer is con- 
ducted by means of solvent-coating. 

55 

16. A process for producing an ink jet head according to claim 14, wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (II): 
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i^i n ffomfh $trUC,Ural Untt f P !?^ ° f bein ° crosslinked 1 R 3 's an alkyl graup or halogen atom, is a group 

rinncfi 5? fl,0UP COnSIS * n9 ° f 9roups ' substrtuted and non-substituted aromatic rings, and heterocyclic 
rings, and m and n are respectively an integer.) wwwofmib 



1? " p\otc1SJerSn ,UCin9 " ** ^ aCCOrdin9 10 C ' aim 15> Wher6i " 1,16 00311,19 resin layer is ""Prised of a 

so ia fng'^ti^ 

19 ' iSES? produci ^ an ink j et head accor ding to claim 18. wherein the formation of the discharging outlet is 
conducted by means of dry etching using an oxygen plasma. 

40 

22 ' fheTmoctri'Sn 0 '' 19 " ** ^ aC00rdin9 to c,aim 15 ' wherein coaan 0 resin *W >* comprised of a 
<■ ^ng^^ 

M ' k' producin 9 an ink j et head accordi "9 to claim 23. wherein the formation of the discharging outlet is 

conducted by means of dry etching using an oxygen plasma. ■ 8 

conducted by means of excimer laser. ^ M 

26 " £ ? ^ f0r ° i [ 0dUOin ? f ink i6t h6ad a000,ldin9 to daim 1 ' wherein 1,18 Photosensitive resin layer is comprised 
^ ofaphotosensrtiveres.n having a chemical structure represented by the following general formula (I): 
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(wherein A is a structural unit capable of being crosslinked, R 1 is an alkyl group, R 2 is a group selected from the 
group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic rings, and m and 
20 n are respectively an integer.) 

27. A process for producing an ink jet head according to claim 26, wherein the photosensitive resin layer is comprised 
of a photo-crosslinkable resin. 

25 28. A process for producing an ink jet head according to claim 26, wherein the photosensitive resin layer is comprised 
of a thermo-crosslinkable resin. 

29. A process for producing an ink jet head according to claim 1 . wherein the photosensitive resin layer is comprised 
of a photosensitive resin having a chemical structure represented by the following general formula (II): 
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(wherein A is a structural unit capable of being crosslinked, R3 is an alkyl group or halogen atom, R 4 is a group 
selected from the group consisting of alkyl groups, substituted and non-substituted aromatic rings, and heterocyclic 
rings, and m and n are respectively an integer.) 

55 30. A process for producing an ink jet head according to claim 29, wherein the photosensitive resin layer is comprised 
of a photo-crosslinkable resin. 

31 . A process for producing an ink jet head according to claim 29, wherein the photosensitive resin layer is comprised 
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of a thermo-crosslinkable resin. 
PatentansprQche 

1 * mSSmSL SI*'"? ?T Tin,enstrah,k °P fes . der einen Tintendurchgangsweg, der mit einer AusstoBOffnung 
lus r£ SS" a ? "EnerO'^eugungselement fQr die Erzeugung von Energie. die ausgenutzt wird. um 
Shrme urSt AusstoBOffnung Tinte auszustoBen, enthatt. wobei das erwahnte Verfahren die folgenden 

(i) Bereitstellung eines Substrats, das darauf mit dem erwahnten Energieerzeugungselement versehen ist. 

(ii) Bildung einer lichtempfindlichen Schicht, die aus einem durch ionisierende Strahlung zersetzbaren licht- 
empfindhchen Harz besteht. das eine vernetzbare Struktureinheit enthalt, auf dem erwahnten Substrat. um 
das auf dem erwahnten Substrat angeordnete erwahnte Energieerzeugungselement zu bedecken. 

(iii) Vernetzungsbehandlung der erwahnten lichtempfindlichen Schicht, um die erwahnte lichtempfindliche 
Schicht in eine vernetzte lichtempfindliche Schicht umzuwandeln, 

(iv) Bildung einer Deckharzschicht auf der erwahnten vernetzten lichtempfindlichen Schicht, 

(v) HSrtung der erwahnten Deckharzschicht, 

(v£ Bestrahlung der erwahnten vernetzten lichtempfindlichen Schicht durch die erwahnte gehartete Deckharz- 
schicht bndurch mit ionisierender Strahlung. um die erwahnte vernetzte lichtempfindliche Schicht zu zerset- 
zen und loslich zu machen, so daB sie zur Bildung des erwahnten Tintendurchgangsweges beftragt. und 

(vii) Elution der erwahnten vernetzten lichtempfindlichen Schicht die mit der erwahnten ionisierenden Strah- 
S s^r^^W^rd W ° dUrCh ^ erWShnte Tintendurcn 9 an 9 swe 9- d * r mit der AusstoBOffnung in Verbin- 

l. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1 , das ferner einen Schritt der Bestrahlung nur 
ernes vorher festgelegten Bereiches der vernetzten lichtempfindlichen Schicht, der nicht zur Bildung des Tinten- 
durchgangsweges bertragt, mit ionisierender Strahlung, um den erwahnten vorher festgelegten Bereich vorder Bil- 
Srihc D « kh < ! rzsch ' cht l0s J ich 2U und einen Schritt der Elution des erwahnten vorher festgelegten 

!i^S! n a ^ e L dem K b 'l 9 l r !. Ber !l Ch d6r V6m6tzten Hchtempf ind,ichen ****«■ der nicht mit d er erwahnfen £ni- 
sierenden Strahlung bestrahlt worden ist, umfaBt. 

I. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 2. bei dem die Deckharzschicht durch 
BeschichtungunterVerwendung eines Lflsungsmittelsgebildetwird. 

" Z . Uf M ^"T 9 ^" 6 ? r,ntenStran,kopfes rach Ans P ruch 2 - ^i dem die lichtempfindliche Harzschicht 

£^25E2?3£" besteht> das eine s * uktur "* die durch die fol ° ende a,l ^ e 



°1 







Ji A eine Sfr^nheit ist. die vernetzt werden kann. R, eine Alkylgruppe ist, Ffe eine Gruppe ist. die aus der 
oruppe ausgewdhH ist. die aus Alkylgruppen. substituierten und nicht substituierten aromatischen Ringen und 
heterocychschen Ringen besteht, und m und n jeweils eine ganze Zahl bedeuten.) 

Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 3. bei dem die Deckharzschicht aus einem hart- 
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6. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 5, das ferner einen Schritt der Bildung einer 
AusstoBOffnung bei der Deckharzschicht umfaBt. 

7. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 6, bei dem die Bildung der AusstoBOffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefQhrt wird. 

8. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 6, bei dem die Bildung der AusstoBOffnung 
durch Photolithographie durchgefQhrt wird. 

9. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 6, bei dem die Bildung der AusstoBOffnung mit 
einem Excimer-Laser durchgefQhrt wird. 

10. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 3, bei dem die Deckharzschicht aus einem hit- 
zehartbaren Harz besteht. 

11. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 10, das ferner einen Schritt der Bildung einer 
AusstoBOffnung bei der Deckharzschicht umfaBt. 

12. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 11, bei dem die Bildung der AusstoBOffnung 
durch Trockenatzen unter Anwendung eines Sauerstoffplasmas durchgefQhrt wird. 

1 3. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1 1 , bei dem die Bildung der AusstoBOffnung mit 
einem Excimer-Laser durchgefQhrt wind. 

14. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1. bei dem die Bestrahlung mit ionisierender 
Strahlung im Schritt (vi) nur fur einen vorher festgelegten Bereich der vernetzten lichtempfindlichen Schicht, der zur 
Bildung des Tirrtendurchgangsweges beitragt, durchgefQhrt wird, urn den erwahnten vorher festgelegten Bereich 
lOslich zu machen. 

15. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1, bei dem die Bildung der Deckharzschicht 
durch Beschichtung unter Verwendung eines LOsungsmittels durchgefQhrt wird. 

16. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 14, bei dem die lichtempfindliche Harzschicht 
aus einem lichtempf indlichen Harz besteht. das eine chemische Struktur hat, die durch die folgende allgemeine 
Formel (II) wiedergegeben wird: 



(worin A eine Struktureinheit ist, die vernetzt werden kann, R 3 eine Alkylgruppe Oder ein Halogenatom ist, R4 eine 
Gruppe ist, die aus der Gruppe ausgewahlt ist, die aus Alkylgruppen, substituierten und nicht substituierten aro- 
matischen Ringen und heterocyclischen Ringen besteht, und m und n jeweils eine ganze Zahl bedeuten.) 

17. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 15, bei dem die Deckharzschicht aus einem 
photochemisch hartbaren Harz besteht. 

18. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 17, das ferner einen Schritt der Bildung einer 
AusstoBOffnung bei der Deckharzschicht umfaBt. 
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19. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 18. bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstotfplasmas durchgefQhrt wird. 

s 2 °* H^^L Here !S Un 5 ei u 6S ™ enstrahlk °pfes nach Anspruch 18. bei dem die Bildung der AusstoBoffnung 
s durch Photolithographic durchgefuhrt wird. 

21. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 18. bei dem die Bildung der AusstoBoffnung rrtt 
einem Excimer-Laser durchgefuhrt wild. ^ ni 

W 22 ' 2ur u Here * ellun 9 eines Tintenstrahlkopfes nach Anspruch 15, bei dem die Deckharzschicht aus einem hit- 

zenanDeiren Harz Desteht. 

23. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 22. das ferner einen Schritt der Bildung einer 
AusstoBoffnung bei der DecWiarzschicht umfaBt a 

'24. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 23. bei dem die Bildung der AusstoBoffnung 
durch Trockenatzen unter Anwendung eines Sauerstotfplasmas durchgefuhrt wird. 

25 " I*!*-*" H f rete "" n9 u" 68 TintenStranlkopfes nach Anspruch 23. bei dem die Bildung der AusstoBoffnung mit 
einem Excimer-Laser durchgefuhrt wild. «■■»"■«■ 

26. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1. bei dem die lichtempfindliche Harzschicht 

i^JSKK^"" bes,ehti das eine Ch9mfeche SM hat> die durch die fo,9ende a,,9emeine 

I 1 

-^^^h- (1>v 

o=c 

^2 

Jrorin A eine Stn^nheft isti die vernetzt warden kann, R, eine Alkylgruppe ist, R 2 eine Gruppe 1st. die aus der 
hl^LT 9 ,, o ' d ' 6 SUS ^ruppen. substituierten und nicht substituierten aromatischen Ringen und 
heterocyclischenRingenbesteht.undmundnjeweilsaneganze2ahlbedeuten.) 

ao 27 ' ZU L eines Tintenstrahlkopfes nach Anspruch 26, bei dem die lichtempfindliche Harzschicht 

40 aus einem photochemisch vernetzbaren Harz besteht 

28. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 26, bei dem die lichtempfindliche Harzschicht 
aus einem thermisch vernetzbaren Harz besteht. 

45 29. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 1. bei dem die lichtempfindliche Harzschicht 

^^SSSSS^ besteht das eine Chemische * uWur hat - die durch die fo,9ende "»«-"• 

SO 
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(ii) , 



(worin A eine Struktureinheit ist, die vernetzt werden kann, R 3 eine AJkylgruppe oder ein Halogenatom ist, R4 eine 
Gruppe ist, die aus der Gruppe ausgewdhlt ist, die aus Alkylgruppen, substituierten und nicht substituierten aro- 
matischen Ringen und heterocyclischen Ringen besteht, und m und n jeweils eine ganze Zahl bedeuten.) 

30. Verfahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 29, bei dem die lichtempfindliche Harzschicht 
aus einem photochemisch vernetzbaren Harz besteht. 

31. Verlahren zur Herstellung eines Tintenstrahlkopfes nach Anspruch 29, bei dem die lichtempfindliche Harzschicht 
aus einem thermisch vernetzbaren Harz besteht. 

Revendications 

1 . Proc6d6 pour la production d'une tete k jet d'encre comprenant un passage d'encre communiquant avec une sortie 
de d6charge, et un element de generation d'energie destine k g6n6rer de l'6nergie utilises pour decharger de 
Pencre depuis ladite sortie de decharge, ledit procede comprenant les etapes dans lesquelles : 

(i) on se procure un substrat portant ledit element de generation d'6nergie, 

(ii) on forme une couche photosensible constitute d'une resine photosensible decomposable par un rayonne- 
ment ionisant contenant un motif structurel reticulable sur ledit substrat de manfere k recouvrir ledit element 
degeneration d'6nergie dispose sur ledit substrat, 

(iii) on soumet ladite couche photosensible k un traitement de reticulation pour transformer ladite couche pho- 
tosensible en une couche photosensible reticul6e, 

(iv) on forme une couche de r6sine de rev§tement sur ladite couche photosensible reticuiee. 

(v) on fait durcir ladite couche de resine de revStement, 

(vi) on irradie d'un rayonnement ionisant ladite couche photosensible reticuiee k travers ladite couche de 
resine de revStemerrt durcie pour decomposer et solubiliser ladite couche photosensible r6ticul6e af in de con- 
tribuer k la formation dudit passage pour Tencre, et 

(vii) on soumet k une eiution ladite couche photosensible reticuiee irradiee avec ledit rayonnement ionisant 
pour former ainsi ledit passage pour Tencre communiquant avec la sortie de decharge. 

2. Proced6 pour la production d'une t§te k jet d'encre selon la revendication 1, qui comprend en outre une etape 
d'irradiation avec un rayonnement ionisant uniquement d'une partie predeterminee de la couche photosensible reti- 
cuiee qui ne contribue pas k la formation du passage d'encre pour solubiliser ladite partie pred6termin6e avant la 
formation de la couche de resine de rev§tement, et une etape dilution de ladite partie pred6termin6e autre que la 
partie restante de la couche photosensible r6ticu!6e non irradi6e par ledit rayonnement ionisant. 

3. Procede de production d'une tete k jet d'encre selon la revendication 2, dans lequel la couche de resine de revdte- 
ment est form6e au moyen d'une enduction au solvant. 

4. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 2. dans lequel la couche de resine photosen- 
sible est constitu6e d'une resine photosensible ayant une structure chimique representee par la formule g6n6rale 



suivante (I) : 
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-{-CH 2 -C <r*-%- (I) 
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(dans laquelle A est un motif structure! pouvant Stre reticule, R, est un groups alkyle. Ra est un groups choisi dans 
le groupe constitue de groupes alkyle. de noyaux aromatiques substitues et non substitues et de noyaux heterocv- 
so cliques, et met n sont, respectivement, un entier). 

PrccedS de production d'une tete a jet d'encre selon la revendication 3. dans lequel la couche de resinede revete- 
ment est constituee d'une r6sine durcissable. 



5. 



25 6. Proced6 de production d'une tete a jet d'encre selon la revendication 5. qui comprend en outre une etape de for- 
mation d une sortie de decharge dans la couche de resine de revetement. 

7. Precede de production d'une tete a jet d'encre selon la revendication 6. dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque ehimique a sec utlisant un plasma d'oxygene 

30 

8. Precede de production d'une tete a jet d'encre selon la revendication 6. dans lequel la formation de la sortie de 
decharge est effectuee par photolithographic. 

3S 9 " hI^!?« d L Pr 2?! n d ' Une t§te * iet d encre selon la indication 6, dans lequel la formation de la sortie de 
35 decharge est effectu6e au moyen d'un laser a excimere. 

1 0. Proced6 de Paction d'une t§te a jet d'encre selon la revendication 3. dans lequel la couche de resine de revete- 
ment est constituee d'une resine thermodurcissable. 

40 11. Proced6 de production d'une tete a jet d'encre selon la revendication 10. qui comprend en outre une etape de for- 
matron dune sortie de decharge dans la couche de resinede revetement. • . 

12. Recede de production d'une tete a jet d'encre selon la revendication 11. dans lequel la formation de la sortie de 
decharge est effectuee au moyen d'une attaque ehimique a sec utilisant un plasma d'oxygene. 

1 3. Precede de production d'une tete a jet d'encre selon la revendication 1 1 . dans lequel la formation de la sortie de 
d6charge est effectuee au moyen d'un laser a excimere. 
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14. Precede de ^rodurtion d'une tete a jet d'encre selon la revendication 1, dans lequel I'irradiatron par un rayonne- 
ment .onisant dans I etape (vi) est effectuee uniquement sur une partie predeterminee de la couche photosensible 
reticulee qui contnbue a la formation du passage d'encre pour solubiliser ladite partie predeterminee. 

15. Procede de production d'une tete a jet d'encre selon la revendication 1. dans lequel la formation de la couche de 
resine de revStement est effectuee par enduction au solvant. 

16. Proc6de de production d'une tete a jet d'encre selon la revendication 14, dans lequel la couche de resine photo- 
sensible est constituee d une resine photosensible ayant une structure ehimique representee par la formule gene- 
rale suivante (II) : 
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(dans laquelte A est un motif structure! pouvartt §tre rtticute, R 3 est un groupe alkyle ou un atome d'halogtne, R4 
est un groupe choisi dans le groupe constitut de groupes alkyle, de noyaux aromatiques substitute et non substi- 
20 tu6s. et de noyaux htterocycliques, et m et n sont, respectivement, un errtier). 

17. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 15, dans lequel la couche de rtsine de rev§- 
temerrt est constitute d'une rtsine photodurcissable. 

25 18. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 17. qui comprend en outre une 6tape de for- 
mation d'une sortie de dtcharge dans la couche de rtsine de rev§tement. 

19. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 18, dans lequel la formation de la sortie de 
dtcharge est effective au moyen d'une attaque chimique k sec utiiisant un plasma d'oxygtne. 

30 

20. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 18, dans lequel la formation de la sortie de 
dtcharge est effectu6e par photolrthographie. 

21. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 18, dans lequel la formation de la sortie de 
35 dtcharge est effective au moyen d'un laser k excim&re. 

22. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 15, dans lequel la couche de rtsine de rev§- 
tement est constitute d'une rtsine thermodurcissable. 

40 23. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 22, qui comprend en outre une §tape de for- 
mation d'une sortie de dtcharge dans la couche de r6sine de revttement 

24. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 23, dans lequel la formation de la sortie de 
dtcharge est effectu6e au moyen d'une attaque chimique k sec utiiisant un plasma d'oxygSne. 

45 

25. Proc6d6 de production d'une t£te k jet d'encre selon la revendication 23, dans lequel la formation de la sortie de 
dtcharge est effective au moyen d'un laser k excimdre. 

26. Proc6d6 de production d'une t§te k jet d'encre selon la revendication 1 , dans lequel la couche de rtsine photosen- 
50 sible est constitute d'une r6sine photosensible ayant une structure chimique representee par la formule g6n6rale 

suivante (I) : 
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(dans laquelle A est un motif structurel pouvant §tre rtticult, R r est un groupe alkyle, R 2 est un groupe choisi dans 
le groupe constitut de groupes alkyle. de noyaux aromatiques substituts et non substHuts, et de noyaux htttro- 
20 cycliques, et m et n sont, respectlvement un entier). 

27. Proctdt de production d'une ttte & jet d'encre selon la revendcation 26, dans lequel la couche de rtsine photo- 
sensible est constitute d'une rtsine photortticulable. 

25 28. Proctdt de production d'une ttte & jet d'encre selon la revendcation 26, dans lequel la couche de rtsine photo- 
sensible est constitute d'une rtsine thermortticulable. 

29. Proctdt de production d'une t§te h jet d'encre selon la revendcation 1 . dans lequel la couche de rtsine photosen- 
sible est constitute d'une rtsine photosensible ayant une structure chimique representee par la Ibrmule qtntrale 
30 suivante(ll) : 

R 3 



— t CH 2~ C -}= ^ A ^n- — 

I 

I 

o 



R 4 



(dans laquelle A est un motif structurel pouvant Stre rtticult, R 3 est un groupe alkyle ou un atome d'halogtne, R4 
est un groupe choisi dans le groupe constitut de groupes alkyle, de noyaux aromatiques substituts et non substi- 
so tuts, et de noyaux htttrocycliques, et m et q sont, respectivement, un entier). 

30. Proctdt de production d'une ttte k jet d'encre selon la revendcation 29, dans lequel la couche de rtsine photo- 
sensible est constitute d'une rtsine photortticulable. 

55 31. Proctdt de production d'une ttte k jet d'encre selon la revendcation 29. dans lequel la couche de rtsine photo- 
sensible est constitute d'une rtsine thermortticulable. 
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